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PREFACE. 



The Indexes to Patents are now so numerous and costly as 
to render their purchase inconvenient to a large number of in- 
ventors and others, to whom they have become indispensable. 

To obviate this difficulty, short abstracts or abridgments of 
the Specifications of Patents under each head of invention 
have been prepared for publication separately, and so ^trranged 
as to form at once a Chronological, Alphabetical, Subject- 
matter, and Eeference Index to the class to which they relate. 
As these publications do not supersede the necessity for con- 
sulting the Specifications, the prices at which the printed copies 
of the labter are sold have been added. 

The number of Specifications from the earliest period to the 
end of the year 1866 amounts to 69,222. A large proportion 
of the Specifications enrolled under the old law, previous to 
1852, embrace several distinct inventions, and many of those 
filed under the new law of 1862 indicate various applications 
of the single invention to which the Patent is limited. Con- 
sidering, therefore, the large number of inventions and appli- 
cations of inventions to be separately dealt with, it cannot be 
doubted that several properly belonging to the group which 
forms the subject of this volume have been overlooked. In 
the progress of the whole work such omissions will, from time 
to time, become apparent, and be supplied in future editions. 

This volume contains Abridgments of Specifications to the 
end of the year 1866. From that date the Abridgments will 
be found in chronological order in the " Chronological and 
** Descriptive Index" («ee List of Works at the end of this 
book). It is intended, however, to publish these Abridgments 
in classes as soon as the Abridgments of all the Specifications 
from the earliest period to the end of 1866 have appeai'ed in a 
classified form. Until that takes place, the reader (by the aid 
of the Subject-matter Index for each year) can continue his 
examination of the Abridgments relating to the subject of his 
search in the Chronological and Descriptive Index. 



iv PREFACE. 

This series embraces, in the first instance, inventions relating 
to harbours, breakwaters, piers, and allikinds of docks, wet, 
dry, and floating ; including piles, pile-driving, pile-drawing, 
and pile-cutting machinery ; also machines used for submarine 
construction, cofferdams, and caissons ; but not diving-bells or 
divers' dresses. 

Dredging machines are contained in this series ; but machines 
for raising embankments and excavating machinery (other 
than dredging) for making cuttings are included only when 
mentioned as intended for canals, &c. A larger collection of the 
latter machines (excavators for general use) will be found in 
the series relating to " Raising, Lowering, and Weighing ; " 
but for such as are specially intended for railway-making 
the reader should refer to the series entitled " Railways." 

The construction and mooring of buoys, for harbours or 
for beacons, are included ; but buoys and ''balloons" for re- 
covering or raising submerged property are excluded, as also 
are life-buoys and pontoons. 

Lighthouses are included, but not lamps for the same, 
which will be found in the series devoted to " Lamps, Candle- 
" sticks," &c. 

Cranes for wharves and piers are omitted, but will be found 
in the series entitled " Raising, Lowering, and Weighing." 

Neither the general preservation of marine structures by 
the use of cements, paints, and similar substances, nor the 
materials used for coating or preserving timber, iron, or stone 
are included; for such see the series respectively entitled 
" Stone, Marble, Slate, and Cements," " Paints, Colours; and" 
** Yamishes," and "Shipbuilding;" to which latter series 
especially reference should be made for methods of sheathing 
and preventing or counteracting galvanic action on immersed 
iron structures, such as ships, buoys, graving docks, &c. 

The construction of canals is included, and all inventions 
connected therewith, such as sluices, locks, &c.,but not inven- 
tions relating to the propulsion of barges or boats on canals, 
which will be found in the series of ** Marine Propulsion." 

The embanking of water-courses and construction of reser- 
voirs are likewise included. 

February, 1876. B. WOODCROFT. 
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A.D. 1617, July 21.— No. 3. 

GASON, John. — **A more apt, comodious, and beneficiall 
** meanes for and concerning the framing, contriving, and 
*• making of locks, sluces, bridges, cuttf , cranes, millf , dames, 
" and other invencons and additcons most fitt, necessary, and 
" convenient for grinding of come, raising of water, making 
** of rivers, streams and waters navigable and passable for 
** boates, keeles, and othei* vesself to passe from place 
" to place." 

The inventor was to enjoy all the profits arising from his 
invention during twenty-one years, on condition of a ** yerelie 
'* rent or farme of fortie shillingf " being paid into the 
Exchequer. 

[No Specification enrolled. Letters Patent printed, price id.'] 

A.D. 1618, July 16.— No. 9. 
GILBERT, John. — ^A ** new engine or instrument called or 
" termed a water plough, for the taking upp of sand, gravell, 
" shelues, orbanckes out of the river of Thames and otiber 
" havens, harbors, rivers, or waters, wherewith they are 
'' choaked, for the freer passage and safetye of shippe and 
** other vessels." 

This invention also relates to an ** engine or instrument for 
" the raysing of waters in a greater quantitie, and to a greater 
** height than heretofore hath bin knowne or practised in these 
** our realmes, which said engin for raysing of waters is U> 
" be moued and driuen either by some current or streame 
** of water, or for want thereof by strength of horses, and 
** is verie necessarye for the drawing and drayning of ooale 
** pitts and other mynes." The above Letters Patent were 
surrendered on the 7th day of November, 1629. 
CNo Specification enrolled. Letters Patent printed, ^.'\ 
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A.D. 1619, May 23.— No. 13. 

SHOTBOLTE, John.—" A pfecte, true, and exacte way of 
" makekig, amendiiig, and repairing' our royall hi^way and 
" roadefi, as alabe any other ^cnlarwaies fflid paftflaigee what- 
" soever; and alsoe for the speedy erecting, raising, newe 
** makeing, amending, and repairing of the moundes and 
" banckes of the sea, greate rivers, or other waters that may 
** overflowe, surround, or any way endaunger the waies 
" or any lands or groundes adioneing or neere to such waters 
** as aforesaid; as alsoe for the makeing, amending, clensing, 
*' scowring, sinking, making cleane, and repaireing of pondes, 
" stanckf , dames, pooles, draines, rivers, and all manner of 
* I watercourses whatsoever, and that by the vse and helpe 
"^ of oertaine strong way ploughes, way harrows, land steames, 
*' soowrers, trundlers, and other strong and massy engines." 
[No Specification enrolled. Letters Patent printed, 4d.] 

A.D. 1619, June 2.— No. 14. 

GrASON, John. — "The sole practise of certeine engines & 
" invencons for raising of waters and making rivers 
" navigable." 

[No Specification enrolled.] 

A.D. 1626, September 5.— No. 34. 

TYPPEE, EoBEKT, and GASON, John.— "The making of 
" newe sluces, lockes, bridges, cuttf , draynes, rivers, mHles, 
" dammes, havens, streames, and other navigable waters, 
" banckes, walles, and other fitt, necessarie, and convenient 
" engynes, instrumentf , and invencons to be by them put in 
** vse, and wrought with by water or by waterworke, or by 
" winde, man, or horse, as occasion shall require, not hereto- 
** fore putt in vse by anie other within our said realme and 
" dominion of Wales after their manner of invencon or 
" working, or els by the making vse of, turning, chaungeing, 
". or altering of such other channellf , water courses or sluces 
" which are already made, as the severall cases shall require, 
" for the pformance of the said worke." 

[No Specification, enrolled. liOtters l^aient, and Agreement printed, IM."] 
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A.D. 1627, January 3.— 'No. 36. 

SPENCEE, Arnold. — "To make other rivers, siireaaaies and 
" waters navigable and passable for boatf , keeles, and other 
** vesself to passe from place to place, which heretofore hath 
** not been practized or put in vse by anie others within anie 
'* of onr realmes and dominions." 

The patentee is to have the sole right of applying his 
Invention during eleven years, conditionally on the " rent or 
** some of five poundf " being paid into the exchequer. 
Moreover, he is to enjoy " all the pflSttf and benefittf of all 
** the rivers by him" "to be made navigable within the 
" terme of eleaven yeeres aforesaid," "from the end and 
" expiracon of the said tearme of eleaven yeeres for and 
" dnreinge and vnto the full end and tearme of fower-score 
" yeers from thence next ensueinge," conditionally on paying 
the yearly rent of five pounds for every river rendered 
navigable. 

£No S|>eoification enrolled. Letters Patent print€d> id."} 

A.D. 1631, July 8.— No. 55. 

GILBEET, John, and FEEESE, James.— This invention relates 
" to engins or instrumentf tearmed or called water ploughes " 
" for the takeing vpp of sand, gravell, shelves, andbanckf out 
" of the river of Thames, and other havens, harbours, rivers, 
" or wafers within our realme of England, and dominion of 
" Wales, wherewith the streames or channells thereof are 
** streightned or choaked, that shipps and other vessels may 
" have the more free passage and safety." 

This invention farther relates to " engins or instrumentf 
** for the raising and drawing of waters, pittf, and groundf." 

The two machines above alluded to are the same as those 
mentioned in No. 9 of the year 1618. 

The said former Letters Patent were surrendered up, can- 
celled, and made void, to the end and purpose that new Letters 
Patent should be granted— being the present Letters Patent — 
** of all and ednguler the premisses menconed in the said former 
** L?e8 Patent f, with farther meanes, interest, power, privi- 
" ledge, and authority, for the setting on worke and full 
*' ymployment of the said engine, and all other ^Ti^ccva^ V^«^- 
" after to be made, or by him furtlcier toXie^ Vqn^tj^^^ ^^"^ '^'^^ 
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'* like vse and service » for and dnering the terme of one-aiid^ 
*' twentj yeers." 

[No SpeoificatiDti enmUed. I^etters Patent priDted, id,} 

A.D. 1633, May 31.— No, 64. 
HILL J Stkon. — " A newe and speedy e Tw^aje, not practised by 
*' any other heretofore, for the takinge awaye of all Buch 
'* barrea or beddes of sand, althoughe they bee eight, njne, 
'* or tenne foote deepe vuder water." 

[No Specification aiiroUed* Letten Patent printed, 4dJ} 

A,D. 1634, Jauaary 7,— No. 66. 
UERICKSON, CHEisTiAJf. — " Spring doores to be placed on 
"' the landf aide of such &liicea as ai^ made in saudy rivers 
*' for the forcible sco wring and effectnal ga-yuing and maine- 
*' tayning of any ontfal! at sea ; " allBoe ■* tnnne myllf for the 
*' raising of water ont of since pittf or other workes snbiact to 
" invndagoii, both which ingeniona woorkee are very v^efiiU 
*' in drftjTiing of fennes and marishe gronndf , and have BeTer 
'' jet been practiced in any of our domynione." 
[No S pecttlcation etiit>ne<1 . Letter* Fiitentprintcd,4d.] 



A.D. 1636, April 27.— No. 92a. 
BERG, Sir John CHEraropHEB, —There is no formal title 
I thi& invention, bnt the Letters Patent state that the inven- 
liion consists in *' diverse niechanicke instrnmentf and frames 
** operating by waightf , me to bee fitted and ordered that the 
" ' force and strength of them may bee augmented or dimimshed 
* ' either in regai-d of the instrument f themselves . or in respecte 
'* of the number of workemen to bee ymployed a bout e them 
'' jiocording© as occasion or necessitie shall require," 

Amongst the subjects ti^oated of in this docnnient, tho fol- 
jovring may be set forth in this i>lnce : — 

** Alfioe instmmentf for the advantagious remoyeinge or 
'' takeing forth sand or earth out of a hallo we places either att 
'' sea or in ryvers, that the watej-s may bee deepei' and lesee 
' ' dangerously navigable, and if there bee any dikes or trenches 
- vnder the water tojjreake and even them speodilie niid force* 
** ably, and to remove audcoBtc forth the earth and materially 
^* thereolV 
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*' Lastly, anotlier iiiTeii5oii eapecially vaefnll in and abottte 
** the building and repajTeing of cbnrcbea and greate edifices, 
" howsee, shipps, and tbe like, for the better saveinge the 
** exce^siye charge "the inventor ** hath lieaMo ifi expended 
" in acp-ffbldf in and about the eame.*' 

[No Speetflcatian enrolled, Lettem Patent printwi, 4d.'] 

A,D. 1638, December IL— No. 122, 
SPEKOEB, ABNOLn.— To cutt and make lockea, iluces, 
^* bridges, cnttf', dammes." 

These Letters Patent wei-e an extension of the term granted 
for the some invention on January' 3rd, 1627 (No. 36). The 
exteneion was for twenty- orte years, subject to the payment 
" for every of the eaid rivers to be made navigable, the rent 
" or some of five poundf." Li addition, tbe inventor is 
empowered to enjoy all tbe profits arising from the rivers 
rendered navigable dnring tbe continuance of hia Patent, for 
a "terme of ftjwcrscore yearee, the aeverall yearly rentf of 
'* five pounds a peece of good aiid lawful money of England 
^* for every Bach river/' l>eing^ on his part, paid into the 
exchequer. 
^^ [No Specificatimi eorolled. Letters Patent prtijted. 4<f.] 

" A.D. 1666, May 16.— No. 150. 

BAYLIE, Lewys. — ^"A ceiteine machin or engine for the 
" more expeditions cutting, digging, or making r^avigable 
" rivers J draynes, lynes, or trenches, or for cleansio^f;^ of any 
** rivers lacked vp or obstructed in their eurrentf, 
LNo SpeciAratioii enrolled. Letterw Patent printed, 4dE.] 

A.D. 1672, February 26.— No. 168. 
LEE, EnwiLaD.^ — -** Severall new engines for the cutting new 
'* rivers, and for tbe deepning, clearing, and removing sands, 
" graven, stonee, and other earth in rivers, and in making 
** those navigable that are choaked vpp," 

It is stated that models of these engines bad been piesented 
to Prince Rupert. The Letters Patent were granted Rubject 
to the yearly payment of '*tbc rent or summe of twenty 
" shillings of lawful money of England." 

[Nm 8peeiflcatioi I eniXjUetL Lett^jrg Paten t printod» 4d, \ 
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A.D. 1673, Tebruary 20.— No. 169. 

BAYLY, Lewis. — " A new engine for the cleansing and dig- 
" ging rivers, harbors, and havens to any depth vnder five- 
" and-twenty foote at low water." 

Annexed to the Signet Bill is *' a draught or scheme where- 
" of, fairely drawne vpon vellome," but no description is 
appended. The drawing represents awheel, round the cir- 
cumference of which are affixed a series of scoops. It is 
probable that this wheel could act in a manner similar to the 
dredging machines now in use. 

[No Specifloation enrolled. Signet Bill printed, lOd. Drawing.] 

A.D. 1674, December 24.— No. 177. 

AEBSKTN, William. — "A certain new engine or machine 
" without oares, for the safe towing ships and vessells out of 
** and into rivers and harbours, when they are obstructed by 
** contrary windf , which may tend very much to the service 
'* of our navy royall, as well as the shipps and vessellf of our 
" subjectf." 

These Letters Patent were granted for a term of fourteen 
years for England and Ireland. There is no mention made in 
them of a yearly rent or sum to be paid to the crown, as was 
customary in the Letters Patent of that period. 

[No Specification enrolled. Letters Patent printed, 4d,'] • 

A.D. 1677, March 15.— No. 196. 

BAYLY, Lewis. — "A certaine new engine, working with 
** nettf , which is found a more easy & expeditious way than 
** any heretofore practized for the taking vp from vnder 
" water, gravell, sand, shingle, & other soyle fitt for ballast- 
" ing shipps & other vses, & is capable of removing sandf , 
" shoales, & other obstruc^ons in rivers without makeing 
*' holes as ginnes formerly have done, or doing anything 
** piudiciall to the uavigagon ; and further that he hath alsoe 
*' invented, erected, & experimented a certaine other engine 
•* j\ow imployed vpon the peere head of Great Yarmouth, for 
** the better driving in piles for securing peeres & defences 
" against the violence of the sea." 
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It is Btated that the inventor has " erected & ex}Xirimeutcd 
" in our river Thames " the first of his new engines. He is 
emx>owered to " erect, vse, teach, exercise, & putt iu practice 
" the said two severall new invencons " " in any port huvcing 
" harbors, rivers, creekes, or other places whatsoever, within 
** our kingdomes of England & Ireland, & all & siuguler the 
** dominions & territories therevuto belonging, and alrfoc shall 
" & may receive, take, & eiiioy all the bencfittf, profittf, 
** comodities, and advantages of & ])y the said two scvenill 
*• new invencons, & either of them, to be had, made, acquired, 
** or gotten to his" " ppcr benefit, vse, & ^tscs," for the 
term of fourteen years, and without the paj-ment of a yearly 
rent to the crown. 

CNo Specification cnrollt^ Letters l*iiteiit printetl, 4rf.] 

A.D. 1682, November 21.— No. 223. 

WHJTDSOE, TH0]ttAS LoiiD, PITT, Gjiiorge, and DRAPEK, 
CttESHELD. — "Makeing of wett harbourn and dockf to holtl all 
** Bortf of shipps, to lye tenne, twenty, thirty, or forty foot 
" above high- water marke." 

The inventors are stated to have managed after sovenil ex- 
periments, and by employing engines, ** and witli the liolju* of 
" three men onely, to take the greatest shipp of bmlhoii out of 
" the river of Thames into the said harbour, tenn(«, Iweiity. 
" thirty, or forty foot above high-water marko, and by ilie 
" said zneanes deliver any shipp into the river of Thames 
" againe, and canne alsoe deliver the greatest shij)p from the 
" Btockf into the said harbour, and from the harl)our vpon 
" the stockf again." The Letters Patent were granted for a 
term of fourteen years, free from any condition res[)cctint? an 
annual payment. 

CNo Bpeciflcation enrolled. Letters Patent printe<l, Atl.] 

A.D. 1693, April 27.— Xo. 320. 
POYNTZ, Captain Jony. — '* Scowriiig rivers, harbours, chaii- 
" nells, creekes, roades, rivuletts, mill flams, tic, wliieh arc 
" dammed, ohoaked, and almost lillcd vp t\ith sand, niudd, 
" graveU, &o." 

There ifi no information given in the ^>i)dy o^ \\\vi \jsi\XAiv^a» 
Patent of the mode or m&chiiw whereby the abo\c-\\iViTL\i\Q;vNSi^ 
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objects are to be effected. The grant of Lett^rfi Patent Is tuM 
clogged with any Btipulations reapectmg a yearly p&jziient i ifl 
is made for a term of fourteen yeare, and applies io''oxifi 
'* kingdome of England, dominion of Wales » and towne cifl 
** Berwick'Tpoii'Tweed, or any other our dominions/' 1 

[No Speciflc&tioji enrolled, IjntUin P&tont printed, 4(f,] 1 

A.D. 1706, June 6— No, 377. 1 

ALDEBSET, Kobeet.— "A floating dam/' by meao^J 
which the inventor ** b able to carry barges, ligbteray^^f 
" other veseells over the greateei flatts and shallows iji1H| 
** navigable river ; which aaid machine hath been tayed before] 
'^ ajid had the approbation of severall the most eminent mil 
** thematiciane*" 1 

[No Bpeeification enrolled* Letl^rs ^Cent printed, 4el»] ■ 

A.D. 1712, April 3,— Ifl^o, 391. ^M 

POWNOLL, IsEAEL. — ** A new engine or machine for tal^i^ 
** vp of ballast, aullage, aand, &c., from twenty fcK)t deep, 
** more or leiee, voder water, with a new kind of boat or 1 
" veBBell with a convex or rounding deck with porti tm eaci I 
" side to receive and carry off what the engine bdiig? vp, or | 
*' as may be otherwise employed for performing itsafficse mort 1 
" expeditiouily than any before invented, which wiH be of I 
*' very great v&o in cleauiing rivers, harbour a, &o., which I 
" stand in great need thereof by theii- freqnent shoalding by I 
" shelves or banks arising from the snllage washed from 
*' Bhoai^ea by the freshee, as also from the marahes, creafeSt 
■* &Q,t by the fluiCj reflux, and setts of the tydes in tempestuous 
* ' weather and rapid seas fretting and wearing dow^l the banli^ 
** which have rendred many poi'ts vimavable, and saem to i 
** threaten others if not timely prevented '* ; " the said engine 
** differs from any other for the aaid vse by the scoops* 
" buckets, or vessells being so ordered and contrived on tlic 
* * end of a long pole or boom that they have a free moco^ I 
** toward f and from the center of a wheel they play hj^ »o\ 
'* that they will hinnor or answer any nnevennesa of ground I 
" or any variable depth of water within the reach of its shift- 
** ing mocon, which makes it capable of performing ita oflit'^ 
" in places where the tydes o? treateft ^\>\i ^-nd ^w^ And 
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only in standing waters ; the said engine may be made to 
ff work with one large wheel or two, fitted to a res&eU or 
reBsela prepared accoixiingly.*' 
[Ka Speciflc&tion enrciUiKL Letters Paieal printed, 4dJ 

A.D. 1724, November 4.—K0, 47^. 
tUMPSTED, EoBEBT. — ** A new indented engine or Moeblne 

for raising water from any deptb to any height as might be 
'* required out of pita or mines, and for the better supplying 
** of eitiee, towns ^ Ac, with water than had been done hereto- 
*' fore by any ; likewise for floating- ships out of docks at any 
** tide, which now are obliged to istay for a spring tide, which 
" might prove detrimental by their long etay t that it would 
'• also draine and clean ie rivers, docks, or pondf, and carry 
*' off the mnd with it, and would likeTjidse drain landf over-r 
*^ flown with water, with wonderful expedition, and would 
*^ Bupply dry and barren landf with water that now lye waste 
** and vseleas, so that those landi^ might be cultirated atid 
** numbers of poor people lie employed and earn their daily 
** bread which were burthen some to their respective parisbee ; 
** that likewJEre trenches might therewith be drained with 
•* such espedition that it would throw out the water as fait &b 
** it came ; that it would also work a mill or mills where no 
*" miming stream.es are» and without wind or the twentieth 

part of any additional power as in such cases ai*e required, 

and is fit for Esondry other l^enehcial vses/' 
[No Speeiflcation earolled. Lefeiet^ Patau! prrintf 4 4rf,j 



A,D, 1744, Januaty 6.— No. 595, 
GEEGORT, Jonjr.— *'An engine for draining of fens or 
** marsh lands that are overflowed with water, to be worked 
*' sometimes by wind when that serves, and when that fails to 
" he worked by horees ; and the same engine with a little 
** alteration, will raise ballast out of rivers that are choaked 
*^ with sand or gravel, and thereby make them navigable, for 
'* which purpose the said engine is to be worked with men 
'* and horses, and not by wind, and by a drag, contrived to 
** work with pulleys, will clear the soil from any wharfs that 
" are obstructed thereby/' 

The description of this invention is comprised in references 
and notes upon the sheet of drawings appendsd ^ ^Jofc^^sss^- 
Ocation. 
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Barges work drags, and, in case the sides of the river are 
not available, a capstan is placed in each barge (one barge 
being on each side of the river), so that horses can work 
the arrangement. The drags move across the river, by means 
of pnlleys, so as to rake np heaps of ballast from the bottom 
of the river to the sides. 

The arrangements in a river to work a water wheel as a 

motive power for the said " engine " when it is required to 

. raise water, are certain gates or sluices to cause a current of 

water to go to the wheel, and a cutting of the banks of the 

river to accommodate the axes of the wheel. 

A method of working the machine by means of horses is 
shown in detail, also a windmill arrangement. Scoops to 
raise the ballast are spirally disposed round the driving axis. 
" Gripes," or cupped scoops are worked by cranes, capstans, 
and pulleys. The whole machine is placed in a barge and has 
a drag for levelling ground under water. A ballast barge, a 
hollow wheel to raise water, and a chain wheel with buckets 
are shown in the drawings. 

[Printed, lOd. Drawing. See Rolls Chapel B^orts, 6th Report, p. 121.] 

A.D. 1744, January 21.— No. 598. 
PANTTN", Lewis. — "An engine or machine for the raising 
" and taking up of ballast, mudd, gravel, and soil from thie 
" bottom of rivers^ harbours, and other waters, or the shoals 
** and sand banks thereof, and for the better cleaning, deep- 
" ening, and making the same navigable, and also for the 
" driving of pyles either in the water or upon land." 

The drawings show the said machine driven by horse power. 
The description of the invention is comprised in notes and 
references on the sheet of drawings. 

In the pile-driving machine, a drum winds up the rope 
which passes over pulleys, and is connected to a follower that 
takes hold of the ram by means of a pair of tongs. The ram 
is mounted between vertical guides, and when it is raised to 
the top of its travel, certain fixed inclined planes open the 
tongs and discharge the ram. To prevent the- horses falling 
when the ram is discharged, a fly-wheel is on the axis of a 
trundle which is worked by the drum wheel. A rope with a 
coxmterpoise is wound on a spiral barrel connected with the 
drum *'to hinder the follower from accelerating when it fallB 
'' down to take up the ram." 
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Cranes for raising ballast are mounted on the framing of 
the pile-driving machine. These are worked by means of a 
rope round the aforesaid drum, and by latches, catches, and 
levers. 

[Printed, lOd. Drawing. Sea Eolls Chapel Reports, 6th Report, p. 121.] 

A.D. 1747, March 21.— No. 620. 
ROWE, Isaac. — ^A "new machine with pumps, not requiring 
** either box or sucker, as in others now in use, which will 
" raise large quantities of water from great depths, and dis- 
" charge the same through large boxes, at great heights or 
** distances out of mines, ships, docks, and overflowed lands, 
" & is also applicable and usefull in the working any kind 
" of mills where little or no water is to be had, or in stand- 
" ing pools, or upon dry land, without horse, fire, or wind, 
** & for many other purposes." 

The description of this invention is comprised in the notes 
and references on the di^awings. 

A set of four pumps, with solid plungers, is worked by a 
water wheel. Wheels on the driving axis, the circumferences 
of which are partially cogged, work arcs at the extremity of 
the pump levers. 

To work a water wheel by means of a pond or reservoir of 
still water. — ^A wheel with vanes is rotated by hand labour 
and throws ** the power of the water " with violence against 
the "hollow pans" of the water wheel. The reservoir is 
divided into three long and narrow channels parallel to each 
other, and the motion given to the water in the central channel 
causes it to return along the exterior channel, and thus to 
circulate in a constant stream. The water wheel is apparently 
employed as a motive power. 

To set mills in action on land, a lever or ** brake " is used 
to give motion to a horizontal fly-wheel shaft which works a 
trundle on the vertical shaft carrying the mill stone. 

[Printed, 1«. 4d. Drawings. 5^« Rolls Chapel Reporte, 6th Report, p. 122.] 

A.D. 1762, February 11.— No. 668. 

COLEMAN, Edwaed. — **A machine which works by wind, 
" water, or horse," ** for draining of lands whic\v «t^ ^'Cy<3^'5k^^ 
** or for flooding lands where there "be occwa\aii, ot lest ^bo:^^- 
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♦' ing cities or towns with water/* *^or for making rivers 
" navigable J taking %ho ground up iti a quite level liiaimerj or 
'* for the deepening of harbonuBt baaons, mglesj or wet docks,*' 
or for other pm^oaes. 

When thia machine is worked by wind, eight sails are fixed 
to four stocks, the wind having power only upon one Bide of 
the sails ; the returning saili fly '* up in a quadrental form/* 
The driving shaft carries lantern wheels, spur wheels, '* wormB 
" and cant wheels." When worked by horse, the horse goes 
into a large wheel and puUe at a post. When the machine is 
w^orked by water, the water wheel hat^ " spooners, wallows, and 
*' spar wheels, one or two of which may Ijo placed m a barge 
" which hath a well ^ bj-idgo through which the tide or 
'* current runs which works the machine, lliey may also be 
'* firt between two barges^ float or stage, on the water j and 
" when it is still water it may be worked, by horse as above, 
** The ballast is taken np sometimes by a range of receivera 
'* stretcK'd out to the bottom of the river, which go continually 
" round ; & sometimes the said mill or wheel is worked with 
'* long |xile3 crossways, which are brought up & let down be- 
** tween two sheivea playing in a roll on the outside of the 
'* barge ; and the ballast so taken up by either of the above 
'* means is discharged into barges on both eides at one time, 
** with gmtens <fc false bottoms, which, opening quickly, dia* 
'* charge themaelves of their bm-then. The whoek to be used 
** for raising water are holloWf taking up the water in a aem.i- 
** circular or epirial form, and having in them fixt receivers, A 
" sometime move with sivivels, and m.ay be worked with a cog 
'* wheel, rope, or chain, either by wind, horse^ or water.*- 

[Printod, 4d. No IirawiQga. See HoUrf ChHtcl ileporta, etb Report, p. 126 J 
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A.B. 1753, April U.-^m, 682, 

LIDDELL, RrcHAliD* — ** A new sort of machines or vessels i 
" for the removal of or carrying away earth, ballast, sand, 
" rubbish, rock, stones or any other kind of matter that now 
** are or may hereafter become a nusance to any port, river, 
*' harbour, creek, or inlet in any of his said Majestie's do- 
** mimons,'* 

On the drawing, by way of notes and references, a descrip- 
tion is given '* of a vesaell design'd to receive on board eand 
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'* ballast dirt, &g. from on board ehipe or from ehallowB in 
** riTers or harbours, and to be navigabk^ witb sails to cany 
'* the same into tlie deep sea and then? drop lier lading throng li 
** port holes made in the bottom and to retmn exclu&ivo oV 
" maanal labour in hoaYing ifc over the sides of the vessell/' 

" Principalis, — The midle of tbc insido of the veasell that ie 
** to ooutaio. the ballast must he form'd somewhat like » 
" hopper that conveys the corn to the grinders of a mill. This 
'* hopper must contain as manj cnbick feet of space as is 
** equal to tbe qnantity of ballast designed for a pn>per loading, 
" That there be a port hole or more throuo^h the bottom for 
" the ballast to discharge itself into the eea and a port lidd or 
" sliatter to fasten up or ktt go at pleasure. That tbe insidr; 
'* of the hopper and passage through the liottom be equally 
" staunch and tight as the outsides of the vesaell. 

" That the contents of the cavity contaiu'd in the eudss and 
" sides of the vessell that encompaesee the hopper, be in 
** quantity so much as is sufficient to bear up tho vessel!, 
'* tttensils and loading to a convenient height to answer thi^ 
*' purpose of navigation, and that the whole bo bo disposed a» 
■ ' the vessell may be governed with her sails light or loaded 
'* eqnal with other small vessells in common." 

LPrinte(I,8rf. Drawing. St« EolU Cl»p«l Beports. ©tli R«fp<»rt. p. IS?.] 

A.!), 1758, January 12.-^Ko. 720. 
BRIDGE, Thomas. — '' A new machine for making rivevB 
'* navigable." 

The description of this invention is i)laced npon the sheet of 
drawings and consists partially of references thereto. 

The said machine consists of a floor and supjerimpoi^ctl 
framing apparenSly pl^ed on upiights above the river. 

The fi-aming carries two cra-Tjes, one at each extremity, 
besides a windlass and poUeyt*, One crane is employed to 
draw up goods by means of a cradle, tbe rope from which 
passes over the cmne pulleys to another pulley on a trans vorMi 
shaft at the top of the framiiig. The said shaft also can-ies a 
smaller pnlley, from which depends a rope that passes through 
the floor to a bucket. *' A till of water, running under the 
" floor ** " falls throagh an opeidng into the bucket," *' which 
*' when it is full descends ** ** by its weight and briiv^ \ii^ *0a& 
** cradle loaded with goods ;" when th^fe WcVftXj ^iB& t\35^i ^"^ 
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** scended, a yalve in its bottosn (that opens upwards) fffcrikes 
against a pin, thus allowing the water to ran ontof the ba<^et 
while the cradle is unloading. "When the backet is empty, 
'* the unloaded cradle descends for more goods and brings up 
'' the backet to be filled again, which then brings up the 
*■ loaded cradle as before." 

The drawing shows a catch working in a ratchet wheel on 
the transverse shaft ; this prevents the going back of the said 
shaft and the descent of the cradle till the catch be palled oat 
of the wheel by a rope. This arrangement provides for the 
backet losing its water before the cradle is emptied. 

The above-mentioned windlass assists * * in bringing up the 
** cradle when it may happen to be too heavy for the bucket.'* 
[Printed, Qd. Drawing.] 

A.D. 1760, November 27.— No. 756. 

DE LINIEEE, Feancis Xaviee d'Ajrles. — ** A machine upon 
*' new principles for exerting the power of men" applicable 
amongst other purposes to " driving piles, works in canals of 
** communication, stirring and raising of earth, clearing of 
" rivers and sea ports of sand, mud, and dirt, which obstrnct 
" navigation." 

A machine to illustrate this invention consists of ft fixed 
framing which allows of the vertical vibrat in of two closely- 
placed equipoised frames. The vibration of these frames ia 
communicated, by means of ropes passing over a pulley, to 
two weighted levers which work the catches of a winch which 
raises the weight. The equipoised frames are so made that 
they can rise and descend alternately to the extent of six or 
seven inches ; they are worked by the right and left foot 
respectively of the men employed, the right foot of each man 
bearing on one frame, and the left foot on the other frame. To 
assist in this action, a bar placed across the fixed framing of 
the apparatus carries pins to be grasped by the hands of the 
men. A check or catch, of which one end is fixed upon a 
moving centre, is intended to prevent the accidental turning 
back of the wheel or winch, and the running down of the 
weight already raised. 

Modifications upon this plan may be used. 
[Printed, 4(2. Drawing. iSf«0 Bolls Chapel Eeports» 6th B«port, p. 191.3 
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A.D. 1763, March 3.— No. 785. 
BUENE, Chables. — Two kinds of " keels or vessels depending 
" partly npon each other, by which ballast may be taken out 
** of ships, sand beds in rivers taken up, harbours deepened," 
and ''banks of sand and gravel at the entrance of ports 
'* removed." 

From the said entrance of ports or havens, the said ballast 
is conveyed to sea into deep water. 

The carrying keel is made to carry '* a^reat burthen at a 
** little draught of water," to have a low side and to go well 
to windward with a sail ; also to have a contrivance to get 
quit of her loading without much labor, and to have a mast 
that can be struck with ease. 

The dredging keel is a low broad vessel containing a wheel 
about four or five feet diameter, and a start or pole about ten 
feet long to be turned by horses ; it has a sharp bow, and is 
to lay fast moored at the place where the ground is to be 
taken up. The carrying keel is to be fastened to the said 
dredging keel, **when di-edging to receive the sand and 
baUast." 

In the canying keel, the drawings show spouts declining 
from the deck to the bottom of the ballast port. There are 
cranes at the side of the vessel to direct the dredges, which 
are worked from the dredging keel by means of ropes that 
pass round the above-mentioned wheel. 

Lee boards may be hauled up or let down through the 
keel. 

[Printed, lOd. Drawing. See Bolls Chapel Reports, 6th Report, p. 182.] 

A.D. 1766, December 17.— No; 866. 
LEVY, Isaac. — ** New invented method for conveying of tim- 
** ber from beyond sea by floating machine." 

Timber or wood of any kinds, shapes, or dimensions may be 
employed in the construction of this machine. Externally it 
will resemble a ship. " The construction otherwise will be 
'* chiefly by traversly laying, and by upright and angular 
** ways, and position of timber or wood, fastened and held 
" together by iron and wooden tmnnells, with or without 
** plank, or the bottom, sides, and wnAst ; to have deck or decks, 
** or floor if convenient, with pump room, cabins^ or ^!ri^k&s& 
" proper rooms, for the use and BheVbeit oi >i>afc Ti3wr^gBkRss%> 
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** wherein also to lodge o^ etow the neceaHary provisions for 
" the voyage, with whatever elie sha)! be thought proper, 
" material, and cQitvenient to the safety of navigation ; to be 
" ballasted with irou^ iron ore, or otber metal, ore, or atones, 
** and to have no vacuity or room in the said tloatiug machiue 
*' but for the purfjose aforesaid ; to he provided with a rudder, 
" masfcs, yards, bowsprit, saOs, anchors, and cables, and to bo 
** rigged in a manner as shall best answer and coudtice to the 
** facility and security of navigation." 

[Priufcod, 4J. No Drawinga. See Boll* Ghapel Eeporta* eth Eeport, p. 150J 

A,D. 1779, May 26.— No. 1225. 
KARBELL, Isaac. ^ ** A certain bitumen or fire maetiej" 
which amongst other uses may he employed for covering 
•* bridgeSi fortifications, embankments, timber piles, and 
" many other large erections and btiildings, as well under as 
*^ above water/* 

The said bitumen contains yellow rosin, black roi^in, white 
stone ground, and lime. These ingredients are well pulverised 
and mixt together, then melted in a ladle or iron pan till they 
come to n consistence fit to bo nmd with a mop ^ ''or the 
'* said bitumen may be made more portable for freight and 
** carriage by being foimed iiltu cakes of any iize by means 
** of being emerged, when melted as aforesaid^ into common 
'' springs pnmp, or river water, which being reduced by fire 
** may be uaed for the several purposes aforesaid." 

An ** Egyptian maatic ** is also comprised in this Specifica- 
tion but is not used for any yiuqxjse to which this present series 
of Abridgments applies, 

[Printed, 4<f. No DrawinRS. ^e0 Bolls Chajicl Reports, flth Report, 

A.B. 1785, Kovember 4.— No. 1504 
WATSOlf, Chhjstofiieb.^A "floating dock for docking of 
* * ships in river®, haa*bour®, or at sea, and where there is no 
" tide," 

This dock is built of v^ood in the same manner as a ship, 
and consists of keeb, keelsons, bulge ways, traneomes, upper 
futtocks, &c, made of Biga fir ; also of main wales, gunwales, 
gAtes, floors, beEims, knees, riding bits, &c. The gates havo 
•cuttles in them, there is also a scuttle in counter, and blocks 
for the ship*8 keel to stand on. 
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■ " The tttllity of a floating dock it?, to dock shipa in foreign 
I " parts where there is no flowing of tide by pumping out the 
I '* wat^r to i-epair the bottoms of ehips in a jadicionB way, to 
I ** prevent the great expence of heaving down, beeides the 
I " risque of spi-inging their maate and straining the hnlU to a 
I ** considerable degree, and sa^-ing a great deal of time alsQ, 
I "In many parts of this kingdom floating docks would be 
I ** useful, and might be seiit from port to port in case of ship® 
I " meeting with damage, and coald not be moved. Ships 
I " loaing spring tides often in other docks may iwidook at all 
I " timea of tide, and any time in the springs, by undoeking in 
I ' ' the deep water aa soon as finished/* i 
I [Friirted. I*. 2^. Bmwiag.] 1 

I A.D. 1790, March 13.— Ko. 1734. ' 

I TATE, Jam£S. — ** A machine upon an improved principle for 
I ** th.e purpose of i-ai&ing of ballast, discharging the cargoes of 
I *' ships, and otherwiae assisting in the perform.ance of many 
I '* useftil and laborious works." 

I In this invention, a *' great rolling weight or wheel " is made 
I to constantly descend an inclined plane by means of a smaller 
I weight* "The agitable table ** that forms the continued 
I inclined plane is placed upon a universal joiut, so that pressure 
I upon its extremity bears it down upon a platform underneath. 

■ The power said to be acquired by the above *mentioiied 
I arrangement is applied to raising ballast in catting canab, 
I and for other purposes. An oliloug platform, iti connection 
I with rollers and chainB, carries two rows of ban-ows with 
I dropping bottoms. The bottoms di'op at a certain place on 
I the platform as the barrows travel along, and they are replaced 
P a little further on. 

When used to raise ballast in rivers or harbours j the said 
i-aising machine ha,a scoops instead of barrows, and rollers are 
80 placed on the scoops and platform, that every scoop as it 
comes to the bottom m.ay have its fore |iart directed down- 
wards, aud kept them a sufiBcient time for it to fill ; the 
I discharge of the scoops is by drop bottoms. 
In Bome cases a double platform may be used, one over the 
other, so as to admit of the carte or ecoo]3S being drawn 
between the said platforms. 
[Printed, M. No BraTdnga. See EoHa C\iKpfe\ 'a^T'^Tt^, '^^^ ^aft^^^ss^* 
p. mo 
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A.D. 1790, March 24.— No. 1738. 

EUMSEY, James. — " Methods of applying the power of water, 

" of air, & of steam, either seperately or together as circum- 

" stances may require, to the purposes of milling & giving 

" useful motion or effects to various kinds of machines, & for 

" the advantageous management of shipping, and vesSells of 

" all descriptions used in & upon water of all kinds, in various 

" circumstances & situations." 

A portion of this invention relates to a floating dock " for 

" building, repairing, or moving vessells in." This dock ** is 

" a large flat-bottomed straight-sided scow vessell or machine, 

*' built strong & higher sided than the draught of the water 

" of the vessell intended to be put into it. One end of this 

** machine has strong gates that open outwards, which, when 

" opened, lets the machine sink deep enough to slide it under 

*' a ship which passes thro' the aforesaid gates ; when the ship 

" is in & sheared up, the gates are closed, & the water pumped 

" out of the machine or floating dock by my steam & forcing 

" engine, or otherwise, which will, as well as the sails of the 

** ship, move this floating dock in any direction, as over barrs, 

" up or down shallow rivers, thro' canals, or into harbors or 

" ports to load, whither ships could not otherwise get. They 

" are also excellent docks in places where there is little or no 

** flow of the tide ; large ships loaded may be moved in these 

" machines with great facility where there is but three or four 

" feet of water." 

rPrinted, 1«. ^. Drawing. See Bolls Chapel Reports, 6tli Report, 
p. 182.] 

A.D. 1791, January 14.— No. 1788. 

BEOOKS, Joseph. — "A buoyant engine or machine for the 
** purpose of raising water, boats, and weights from a lower 
*' to a higher level, without the aid of fire or wind, and with- 
" out taking any water from the uppermost level, unless in 
** using a greater quantity." 

A pit is prepared, the top of which is higher than the place 
to which the boat or weight has to be raised ; a horizontal door 
moves up and down therein and fills the cavity thereof. Eopes, 
passing over pulleys, suspend the door horizontally, and the 
door may be raised by a capstan. Suitable valves are placed 
in the door. A subterraneoiia passage being between the 
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bottom of the canal and the bottom of the pit, permits water 
from the canal to come in beneath the door as it is raised. In 
some convenient part of the subterraneous passage, a groove 
is made, so as to admit a vertical door ascending and descend- 
ing therein^ and thus to turn on or off the water from the 
canal. The depth of the pit is so proportioned that the depth 
of its bottom below the level of the surface of the water in the 
canal may exceed the depth from the top of the said pit to the 
said level. 

As the water from the month of the said pit may be con- 
ducted in any direction, this contrivance may be applied 
** either to fill the pen between the sluice gates of locks on 
** canals or navigable rivers from the water in the lower level, 
** whereby the loss of water from the higher level of the canal 
** or river, by filling the said pen when boats pass through 
** the same, will be avoided, or the upper level of the canal or 
** river may in dry seasons be supplied with water from the 
** lower." 

[Printed,, 8d. Drawing. See Bepertorjr of Arts, vol. 7, p. 861.] 

A.D. 1791, February 24.-^0. 1793. 

ASHTON, Isaac. — "A method to sustain or resist the weight 
*' or pressure of solids and fluids in any lateral or antivertical 
'* direction." 

The intention of this invention is to apply an arch either 
sideways (so as to resist the pressure of arches turned over 
rooms or of the earth to form wharfs, or embankments), "or 
*' anti vertically as in keels of ships, barges, and other vessels' 
** bottoms." "It is also applicable in foundations for waUa 
" of every denomination where art is necessary to prevent the 
** superstructure from giving way, as also in a great variety 
'* of other cases." "The peculiarity of the invention does 
" not consist in the arch itself, but in the providing an abut- 
" ment for the arch, so as to enable it to resist or sustain any 
** weight or pressure which may come against it. This abut- 
" ment is usually called the springing or skewback of the 
" arch.'^ 

The drawings represent the springing of the arch dovetailed 
into the last of the stones that form the arch ; the joints of 
the stones that form the arch all radiate ftotxi \JcL<ei ^%xsv!^ Q«cJssE5i:k 
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when they are in position. In an arcli forwharfing, tlie joiute 
form vertical angles in ttio centre of the arcli, one half of the 
joint radifiting from a centre on one side of the arch the other 
half of the same joint radio-ting from a centre on the otheT' 
Bide of the arch. A gimilar plan is shown in the conatmction 
of an inverted arch. The centre, mentioned above, from 
which the joiiita radiate, is in plan (or horizontally) at some 
distance from the vertical plane in which the urcb is built. 
tPriuted, 1*. ItoiwingO 



A.D. 1791, July 5,— No, 1814. 

PLAYFAIE, Jambs. — A " method of conatnicting locks for 
" navigable canals on principles entirely new, and also of 
** improvitig those already oroeted, whereby any given portion 
'* of tho water usnally employed, in the ascent and deecent of 
*' vessels is saved/' 

The water which has served to raise or fall a boat is allowed 
to pass from the lock into reservoirs whose apertures of com- 
munication with the lock are upon diHerent levels. These 
apertures may be opened and shut at pleasure, so that the 
water may pass from the lock to the i^servoir, or from the 
reservoir to the lock in the following manner : — Instead of 
passing the water which fills the lock at each ascent or descent 
of a boat immediately into the lower part of the canal, it (the 
said water) is allowed to pass into the said reservoirs . Their 
communications with the lock being closed , they remain full 
nntil the transference of another vessel fi-om one level to the 
other m required to be accomplished ; then the lock is nearly 
filled from the reservoirs^ the remainder being supplied from 
the higher part of the canal. Each reaervoir is the same in 
gnperficies as the lock and it contains half the quantity of 
water used in imaeing one boat- The surface of the water in 
any one reservoir is upon the level of the bottom of the aper- 
ture of the cistern which is immediately above. According 
to this plan no more water i& used for the deep locks than for 
the shallow ones. Two valves are used in connection with 
each cistern, so as to be pressed in their places by the action 
of the water, in whichever position the water may be, 
[Priiitedi lOd, DrawiagJ 
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^ A.D. 17&2, M^rch 29,— No. 1862, 

FEUILLADE, Lewis. — **Thean or method of ooiistructiug 
L "a maclime whicb, with the opplication of & very mconeider- 
I '* able proportionate power, B.nd with gresit expedition, will 
'* break and remove rocka and other impediments to naviga- 
** tion, raise ships and other things which are eunk, cut 
I ** canals, and also roads or ways, throagh high hills or moim* 
I '' taiae, cleanse and deepen harbonrs ajid ports, and which 
I " may he advantageously adapted to many other occasions 
I ** where great force is required/' 

I **The crik orelliptick machine "ib the subject of this iii- 
I Fejitiou ; ifca use ** is to apply a great power to ihe removal of 
I " rocks or other heavy bodies from the liott<>m of rivora or of 
I " the sea.'* This is obtained by fastening a hook or spoon?* 
I to the body intended to he removed, and then movLng or lift- 
I ing this hook up by means of a lever, the hook being fastened 
I to one end of the lever. The fulcrum of the said lever stands 
I at one end of the boat or floating bed, which supports the 
I whole machine and is prevented from sinking by two upright 
I pieces of timber which reach from the said end of the boafc to 
I the bottom of the river. The free end of the lever is moved 
I by a rope wound round a cylinder. The vibratory action of 
I men upon a foot board is made to act upon certain collar 
I levers that carry clicks and thus cause the revolution of tbc 
I cylinder and actuate the lever. 

I Windlasses, supported by upright timbers bring up the lever 
I " to recharge it/* 

The spoons above-mentioned cut and raise sand by means of 
chains wound round the cylinder. 
L [Printotl, 1$. 'M. DrwrfngO 

I A,D. 1792, June 19.— No. 1892. 

I WELDON, EOBBBT. — *' A machine or contidvance for convey- 
1 ** ing vessels or other weights &'om an upper to a lower, or 
•' lower to an upper level, on canals." 

The drawing shows the «aid contiivance, also the inside ol' 
I a lock or pound in which it ia immersed. 

I * * The machine consists of a trunk or ca&soon made of copper » 
I" iron, wood, or other materials, and of dimensions equal U> 
I*' the reception of vessels or other lai^e bodies and m^v^^a. 
I** At each end thereof is a doorway, 'wMt^ ^"RNefisi^, ^^* ^'^'^^ 
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^' to be floated throagb, into or out of the trunk, and being 
" received therein, and the door then shut with a given 
** quantity of water to float the vessel, &c., and counterpoize 
*' the machine, it may tiien be easily raised or lowered at 
'* pleasure by means of racks and pinions, or chains and 
" puULes (as shall be found most convenient), from one level 
" to another, and the vessel, &c. be delivered accordingly." 
An aperture at each end of the lock, one at the upper, the 
other at the lower level, has a sliding gate or bolt to receive 
the ends of the trunk, to which it is to be closely fitted at the 
time the vessel, &c. is received or delivered. The said sliding 
gate is moved by racks or chains. To raise or lower the trunk, 
chains that are fixed to uprights are employed, the uprights 
projecting from the trunk. A shaft that works in bearings on 
the lock winds up the chains, or unwinds them as the case 
may be. When the trunk is brought to the aperture of the 
look, it is confined there by means of levers. '* The machine 
'' is further regulated by means of a pump, an air pijie, and 
*' other apparatus, to be applied as occasion may require." 
[Printed* 6(2. Drawing* Sae Bepertory of Artci^ voL % p. 236.] 

A.D. 1792, July 28.— No. 1905. 
LONGBOTHAM, Jora.— A. "method of supplying canaL^ or 
'' any other cuts, ponds, or sluices wanting the same, witii 
" water." 

The said water is supplied from the rain which falls upon 
reservoirs made in ** high and moorish grounds." For a given 
purpose, either one large reservoir may be employed, or 
several smaller reservoirs that communicate with one another 
by means of suitable pipes or passages. 

To conduct the water from the said reservoir or reservoirs, 
two aqueducts lead from the bottom of the reservoir towards 
the canal to be supplied. In each aquedact is fixed a paddle 
or clough which can be risen, by means of a sci:ew, to any 
pre-determined height, sa as to deliver a known quantity of 
water in a given time ; for this purpose a x>ointer at the head 
of the screw moves over a graduated index. 

Another method of accomplishing the said regulated supply 
is by means of iron pipes or cylinders at the bottom of the 
reservoir. To each pipe is fixed a large stop-cock, the head of 
which is moved by a lever or other mechanism. A graduated 
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dial plate shows the quantity of water discharged in a given 
time. 

The water maybe conveyed to the canal "either by open 
" drains, or by aqueducts, made of stone or brick and morter, 
" underground, from one mile to fifteen miles, from l^e mn- 
" ning of the waters out of the reservoirs, for the supplying 
" canals," &o. 

[Printed, 4(i. No Drawings. iSm Repertory of Arts, toL 4, p. 145.] 

A.D. 1793, June ia--No. 1958. 
Q^EEEN", Joshua. — ^A ''method of constructing navigable 
" canals, without the use or necessity of locks." 

This method ** is by inclined planes, wheels, balance vessels, 
" and levers of a particular construction." 

Two inclined planes reach from the lower level to the 
higher ; one is for the ascending boats, the other for the des- 
cending boats. The inclined planes are shod with iron, so as 
to allow the carriages that hold the boats to move with 
facility. The hauling apparatus is an axis fixed at an elevation 
across the upper canal ; this axis carries ropes, and it can be 
rotated by means of handspokes in a regulating wheel. The 
descending boat and its carriage *^ draws up the other, ex- 
" cepting the friction, which will be easily overcome " by the 
hauling machinery. The carriages are open at each end for 
the reception of the boats, and are framed together on two 
sides. The bottom frame of each carriage is corded with a 
continuous cord that proceeds from side to side through eyelet 
holes, and the boat rests on the said cord ; the frame is 
mounted on wheels. 

A third inclined plane assists the vessels going in and out 
of the upper canal. For instance, the ascending vessel, having 
arrived at the top of its inclined plane, is landed on to a flat 
and then descends the said third inclined plane into the water 
at the upper canal ; a rope fastened to an axis regulates its 
descent. The carriage is heavier than water, so as to clear 
itself from the boat by sinking, either at the upper or lower 
canal. 

A second method of working vessels is by means of a single 
inclined plane wiih two lever wheels and an axis, but this is 
not so expeditious as the method first described. 

[Printed, 4a, No Drawings. See Repertory ol Ki:\»,no\,^»'^.'WA 
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A.D. 1793, October 16.— No. 1964. 
SPARROW, Joseph.— -A ** method of raising, remoying, and 
** delivering earth or water, by which rivers, canab, or fish 
" ponds might be made or emptied." 

A vessel or "trunk " is employed for containing the earth 
to be removed, and is suspended from one end of a long lever. 
The raising or lowering of this lever, thenoe the proper 
working of the said vessel, is accomplished by means of an 
ordinary windlass. 

The vessel has two hinged doors at the bottom thereof; 
these are held in position by means of chains conxieoted to a 
rope, the said rope being coiled upon a barrel moonted in the 
frame that hangs from the long lever. The long lever is 
mounted in a frame that is on wheels and that carries a 
circular ring of wood to act as a guide to depretB the said 
lever. 

In using this apparatus, the windlass is fixed on the oppo- 
site side of the river, canal, or fishpond to the lever and its 
appurtenances, and the barrel is turned so as to lower the 
vessel. The earth to be raised is placed iu the veasel, the wind- 
lass is worked, the lever moved, and when the vessel is in 
a suitable position, the doors in its bottom are alkwed to open 
and discharge the materials. To open the said dooro, a cord 
pulls a catch from the teeth of a ratchet wheel on the above- 
mentioned barrel. The doors being again closed, the same 
operation is repeated. For the sake of expedition, tiie vessel 
may contain two parts, one to be filling, whilst the other is 
raising or delivering ; in this case, a small lever, on a tripod, 
takes the vessel to be filled off the long lever. 

When it is required to empty a fishpond, a vessel to contain 
trater, with an opening in its bottom is employed. To the 
bottom there is a weighted door, which can be raised when 
necessary, by means of a rope. 

[Printed, 1«. Drawing. iSfetf Eepertory of Arts, vol. 6, p. 77.] 

A.D. 1794, March 18.— No. 1981. 
ROWLAND, Edward, and PICKERING, Exupekius.— " An 
•• improved method of constructing navigable canals, without 
'* the use of locks or inclined planes, and whereby most of 
'* the objections to and inconveniences arising from canala 
•• are effectually removed." 
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This inventioik relates to raising a l^oat from a lower cansil 
to ftu upper one, or lowering the same from an upper canal . 
A wetlj placed between the upper and lower canal, contains 
a driying chest* The top of the well is helow the plane of 
the bottom of the lower 'canal. The diving chest is in the 
form of a boat closed at the top ; pillars and a cradle, at the 
top of the diving chest, are of such a weight as to balance it 
exactly in the water of the welL The cradle of the shape of 
a boat, and of a size to admit within it the boat to be raised 
or lowered, ha^ a slide at each end. At the end of each canal, 
doors are fitted ; these correspond with the slides of the cratlle. 
The doors and slides, each to each^ are fitted together exactly 
with leathered joints, and, during the transference of thn 
boat to the cradle, they are bolted together, m that no water 
may he lost. The doors and slides then being shut, and the 
bolt a withdrawn, **the cradle is prepared for ascending or 
** descending, according to its respective situation. It may 
*' he worked by a rack and pinions, or with a capstan with 
" ropes, &c. Ac. A frame mnst he made from the bottom 
" of the well to the height of the upper canal on lioth iiden 
*' the machinery, for the whole to slitie up and down in with 
*' freedom and exactness, and with rollers at the sides an* I 
" ends of the cradle and diving ohest, to prevent any great. 
'* degree of friction/' 

Instead of using the diving chest and pillars, the whole 
may be balanced by weight alone. 

[Printed, 4^. No T>r» wings. See B^ppf tory of Artt, toI. 1, p* SI,] 



A-D. 1794 May B.—No. 1988. 

JfUJjTOK', BoBERT. — "A machine or engine for convey iug 
boats and veseelaand their cargoei to and from the different 
" levels in and upon canals, without the assistance of locks 
or the other means now known and used for that purpose/' 
According to one plan, a double inclined plane is extended 
from one level of the canal to the other^ one ascending inclined 
plane, the other descending. The boats are conveyed iVom 
one level to the other by moans of cisterns fehat traverae the 
inclined planes. These cisterns are supported on wheels and 
connected to ropea that paee over fixed pulleys. The upper 
cistern being made fast, each cietem is lotidftd ^SKkkWa \s'Qax 
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from its respective leyeL If the weight be inBofficient to 
raise the lower boat, water is let into the npper cistern. 

In a vertical lift, a shaft is sunk,* of sa£OLcient si^e to aUow 
the above-mentioned cisterns, together with their respective 
boats, to work up and down easily. The drawings show a 
tnnnel at the bottom of the shaft. In this, case the cisterns 
are without wheels, and, at each level, inclined planes, in 
connection with the shafb, raise the boats on to the cisterns. 
The operation of this lift is similar to that of the above- 
described inclined planes. 

In either of these arrangements for conveying boats and 
their cargoes to and from the different levels in and upon 
canals, the power employed to raise the boats on the cisterns 
may be obtained by a capstan or water wheeL 

[Printed, lOd. Dnwing. i9tf0 Btepertoiy of Arts, vol. 7, p. 222.3 

A.D. 1794, July 29.— No. 2004. 
SLADEN, William. — " Machinery for the removing and con- 
" veying of earth, stones, mud, sand, ballast, or any other 
** articles, materials or things on level ground, and for emp- 
" tying and conveying the same from or out of canals, rivers, 
'' ponds, foundations of houses, cellars, pits, or holes, and 
** also for lowering and conveying the same from eminences 
*' and heights, and which is applicable to various other 
" purposes." 

This machine may be worked either upon a level, or upon 
an ascent, or vertically. It consists of a frame, divided longi- 
tudinally or vertically, as the case may be, into two portions, 
within each of which buckets sustained by a carriage can be 
moved up or down. The carriages are connected by ropes or 
chains that pass over pulleys at the extremities of the machine ; 
one set of pulleys are worked by a winch handle in connection 
with cog wheels, and whilst one carriage is moving npwards 
the other moves downwards. 

Intermediate rollers keep the ropes in their places. The 
buckets are made so that they can be tilted by the person at 
the winch. Catches are applied to prevent the main wheel 
from running back. 

This apparatus is intended to be worked by two or more 
men, but it may be modified, so as to work by horse power or 
otherwise. 

[PTiDted,6d, Drawing. ^«d Bolls Chapel Eeports, 6th Beport, p. 146.] 
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A.D. 1794, November 11.— No. 2021. 
PEICE, John. — ** A metliod or contrivance to save a large 
** portion of the water at locks npon navigable canals." 

** The lock being made of any given size and dimensions, 
** whereof the snperficial measure is known to fall six feet and 
** six inches, in order to save five feet of water, let five reser- 
" voirs, or side ponds " be made, **each pond being double 
" the superficial measure of the surface of the water in the 
" lock." 

In passing a boat through the lock from the upper to the 
lower level of the canal, the boat having been floated into the 
lock and the gates shut, a communication is made between 
the upper portion of the lock and the upper side pond, thereby 
allowing a quantity of water to flow into the pond and reducing 
the height of that in the lock in a proportionate manner. The 
lock is consecutively brought into communication with the 
reservoirs as the boat descends, and the small quantity of 
water which remains to be discharged from the lock is allowed 
to escape to the level of the lower canal ; the boat is then 
floated from the lock. 

The drawings show a lock with five side ponds, all on one 
side of the canal, but they may be on either or both sides, 
according to convenience. **A11 the water within two feet 
** may be saved, whether the lock be six, eight, ten, or twelve 
** feet fall, observing to have a side pond for each foot to be 
** saved." A culvert through the bottom of the side wall 
near the middle of the lock, conveys the water to or from the 
said ponds ; ** such culvert to be carried in a straight line to 
'* a convenient distance for communication to the difforent 
** side ponds." Then a well to be continued vertically *' from 
** sijph culvert to a proper height to copamunicate with the 
" side ponds, and in the side walls of such well are to be fixed 
** proper valves with communications to the respective side 
'* ponds." 

[Printed, lOc?. Drawing.] 

A.D. 1795, August 24.— No. 2060. 

HECKFOED, Nathanbel.—** Machinery, for the purpose of 
** raising and removing of earth, sand, gravel, clay, stones^ 
" or any other thing, from the bottom of c»?c^^^ ^"^ Q'Oasst 
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" placet of any deptb, to the amfaee of the ©artli, or higher if 
*' i^oired." 

A long leTcr ii pivoted on the top of an npright shaft ; it is 
therehy capable of up or down motion in a vertical plane as 
L well &a of horia:ontal movement in the arc of a circle. One 
'end of the lever being lowered, the weight h attached to it 
and is raised by means of a rope that winds on a roller. An 
iron arc ie fixed to the shorter arm of the lever; this are baa 
" a groove upon its outer side for the reception of a chaia, 
" which workfl in it lite a rope in the wheel of a steeple bell, 
** and is connected with the roller and cogged wheels , by 
" which the whole is ultimately moved/* A wooden frame, 
near the bottom of the shaft, holda the roller and raising gear, 
one of the wheels ot^ which rolls upon a circular iron track 
round the bottom of the upright; this arrangement enables 
the wooden frame to move roand in accordance with the hori- 
zontal movement of the lever, to which it (the frame) imparts 
motion. " Thus a weight, when raised to the neceseary heigbt» 
" may^ by the horizontal movement which is then to be re- 
*' sorted to, be placed upon the bank of the canal or wall with 
" the greatest possible facility, and the machine may be 
" worked either on the etirfaeo or at any moderate depth, 
** aceording to the length and proportions of the upright and 
'* the lever.*^ 

[Printed, Srf. BrawiiigJ 

A.D. 17^6, May 3L-:Pfo. 2115. 

HASKIEW, EnWAan. — " Machinery, for the purpose of raising 

** and removing of earthy sand, gravel, clay, atones, or any 

'' other thing from the bottom of canals or other places of 

I** any depth, to the surface of the earth, or higher if 

'^** requii^d-" 

A screw wheel on a vertical ajds is put in motion by a hori- 

eontal screw that is worked h j two handles. Friction roUers 

rttpport the wheel, and the framework carrying the wheel, &c. 

nns on four small rollers, so that the machine is easily moved 

rtim phice to place by means of a rope and pulley. Properly 

iraoed arms diverge from the said vertical astie, and a barrow 

iietng suspended at the end of each arra^ it may be, upon the 

slope of the canal, conveyed from the bottom of the said canal 

Ua the top by one revolution of the wheel round its axis ; ** and 
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when the machine stands upon a lerel mid the wheel ia 
worked hoiizoii tally, it is so contrived aa to raiee perpen* 
dicnlar weights iil the manner of a ciane, or to wind carts 
or barrows Dp ati inclined plane in or on the side of a canal ; 
this is done hj means of a groove mnning round the framo 
of perpendicnlar joists and braces between the aiTcis or 
levers and the large wheel, and jmrralel to Ix^th, in which 
groove mns a roi>e with a banow or bucket at each end, 
drawn up and let down alternately according to the direction 
' m which the lai-ge wheel is tamed," 

[Printed, %(ki. Drminp;. ^et Rolk iJhapd Befiort^ Oth Bepcfft, p. l»l.l 

A.D. 1706, July 4.—N0, 2126, 
LUKE, John. — ''Machinery for the purpose of liftings draw- 
'' ing, and conveying of loaded and Hgbt vessels from one 
^* canal or bmnch of cunal to another, on a slope or plane 
" surface in lieu of stone or other kjcke." 

The deacriptiou of this invention ia comprised in notes 
and references upon the sheet of drawings. 

From the upjier canal to the lower there reaches an in- 
clined plane, and a water wheel is placed nearly on a level 
vvdth the upper caaal. By means of gearings pailejSj and 
ropes, a carriage containing the boat is drawn up the incline, 
tlie gearing being driven by the water wheel when there is 
j^nfficient water for the pni^oee, othei-wise winches or levers 
are employed. A truck upon wheels, is conneoted to the said 
carriage by ropes that jmss over pulleys ; this truck or "tun ** is 
loaded with stones and water, and seiTCS partly as a counter- 
balance weight i*nd partly as a regulator during the ascent and 
descent of the boats, Wten the boat is drawn up, the tun de- 
scends, and when the Ijoat descends the tun ascends* The 
carriage being dmwii np the principal inclined plane is then 
allowed to descend another and shorter slope, which leads 
it into the water of the upper canal. An "ancient river** 
is suppoied to fuiTiish a supply of water. 
[Printed, It. DmwJiig.1 



A,D. 1797, Febmai^ 7-— No. 21d5, 
NASH, JoifK*^" A new and peculiar art or method of con- 
*' atmcting bridges of plate iron, either wroui^lA^ tiaa\».,tv«^aiRi, 
*' or put together go as to form \io\\o^ \iCi^«a„ TEk3aaaK»» ^^ 
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" onbes, capable of being filled np with earth, sand, stone, 
" gravel, or other materials to make the same solid bodies, 
" masses, or cubes, or not being filled have the semblance of 
" solid bodies, masses, or cubes." 

The said " hollow bodies, masses, or cubes," are shown in 
the drawings as ** hollow frames or boxes, each box consisting 
** of four sides and a bottom." ** These boxes are afterwards 
" filled with earth, clay, or sand, or gravel, or gravel mixed 
" with lime, or sand mixed with lime, or rough stone, or 
** rough stone masonry or bricks, or freestone, or any 
" other substance ;" they " may be of cast iron or wrought' 
* ' iron, may be cast, rolled or hammered in flat plates and 
" frames, and put together." They "may be cast without 
bottoms and the bottoms put in, or they may be cast with 
bottoms, or they may be used without bottoms or filling up, 
and be boarded or plated over at the top. 

In one instance that is shown in the drawings a dam for a 
pier is ** formed hollow by piles of plate iron grooved, rebated, 
" and dovetailed into each other, which, when fixed into each 
" other, form a, hollow box, and when driven or ioserted 
" into the bed of the river form a dam for the pier," ** and 
" when the pier is built are driven home into the bed of 
" the river, make a box of dovetailed piles enclosing the 
" ground on which the pier stands, and securing it from being 
** undermined by the water passing through the archu" 
p?rinted, 1^. 8d, Drawings. See Bepertory of Arts, vol. 6, p. 861.3 

A.D. 1798, February 1.— No. 2213. 
CLAY, Henby. — **A certain method of saving paxt of the 
" water now lost in passing of boats and barges through 
" locks on navigable canals." 
The following is the description of this invention : — 
"Build two locks opposite or by the side of each other, 
** with one or more culvers, trunks, pipes, troughs, or other 
** tubes that will conveyor let the water pass through from 
** one of the said locks to the other lock with a party paddle, 
** poundes, or paddles or other ways that will let go or stop 
" the water occasionally; let a boat or barge be passed on 
" one of the said locks full of water from the upper pound ; 
" let also a boat or barge be passed from the lower pound 
" into the other lock which is empty ; then let go or draw 
" the party paddle or paddles, ot ot'^ex ^a.^^, ^-xidaa the upper 
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" boat or barge fiills downwards, t^e ojske water that 

'* or mns out from the Ml loct will occaBiaa the lower boat 
^' OP barge to rise upwards until they both are oa the same 
" leveL Then sthut, drop do wo, or stop the party paddle or 
'" paddkSj or otber waji, and lefc go the descendi]^ boat or 
' ' barge to the lower level^; at same time let watei- into the 
" lock with the ascending boat or barge to raise it to the lap 
" or upper level. Use the eame method for saving part of the 
" water if only ooe boat or barge is paseing at the eame time,'* 
[Printed, 4d, No IJro wings, ^i* BoUa Ompel Beports, 6th Beport, paM»l 

A.D. 1798, MBTch 10.— M"o. 222Q, 
QOOLBTKG, Hz^rar.— A "machine, mstrament, or engine 
'* for raising:, removing, and carrying of eartk, atoneB^ rtibbish» 
" or anything of tbe like nature, bo as greatly to facilitate 
" and render loss laboriona ajid ex pensive tho carrying oa and 
" executing the works of canals, navigable cnts, or any other 
" gi^eat ajid important work wbere the game may be requiti&d 
** to be removed and carried away," 

I^otea End references npon tbe sheet of drawmgs fami^ tbe 
description of this inventiom 

Frames Bupport inclined planes on which wheeled baaketis 
are arranged to travel i the ba&kets hang on to the wheel 
firames^ The ends of the inclined plane may Im lowered to 
receive the loaded baskets, and are raised again by a ptdlej 
working in conjnQction with a capstan or winoh, A loaded 
basket Wing cotinected to one of the traveUing wheels, and 
the longitudinal beam that oanies tbe said wheel being raised, 
the basket tj^vels along tbe beam by means of a horizontal 
wheel and hauling rope. The box is mftde to discharge its 
contents over any desired spot, hy stopping it accordingly and 
witbdr-awing a pin. 

In a machine eipecially applicable to depositmg material in 
boat^, the carriages are enepended by means of ropes and 
bloeki and are thtifi able to be raided and lowered at pleaenre. 
y A third modification ie adapted to *' raising and removing 
" of earth from deep cutting in navigations.- ■ A crane is 
employed to transfer the loaded baakets from the carriages on 
the longitudinal beams to frames on other beams placed at 
ngbt angles therewith. 

[Printed, 2». &/. llrawiuffj 
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0H:BLL, PmLTP, and NICKHOLLS, Henkt.— *'A macbine 
'* for lifting, raisings and coBvejing boats, veesells, and other 
" things from an upper to & lower level, and from a lower to 
" an upper level, on caiialB and rivers to save wat«r, and pre- 
" Tent tunnelling," 

A cradle is placed in an erection similar to a common lock. 

The cradle is lai-ge enough to admit a boat or l>arge, and has 

** stop gates " at each end. The upper end of the canal and 

the bottom end of the lock lilao have stop gates. The boat 

sails into the cradle from tho upper or lower canal, as the 

case may be, the stop gatei of the lock and of the ciiidle 

respectively are closed, and the cradle with it« contents is 

lowered or i-aised ; a water-tight joint is then made between 

tbe canal and the cradle, and the boat sails out upoTi the 

L lower or higher level. The cradle is moved up or down by 

P means of racks and pimons, and counterbalance weigh tet, in 

connection with ropes that pass over pal ley h, assist in the 

said moving. Large pulleys have their bearings in an elevated 

framing that reaches across the lock, and a slide the length 

jjand "breadth of the lock may be dt-awn forward by horizontal 

hcrews and thus raise the cradle, the said slide resting npon 

'the pulleys and bMng connected to the cradle. Yalves in the 

Ijottom of the cradle admit water, and thus assist it in sinking. 

The said counterbalance weights are casks with false bottoms 

and valves (to admit more or less water) in their real bottoms. 

To prevent tunnelling an inclined plane is u&ed. .A small 

side pond catches the leakage from the stop gates to supply 

the casks with water, and the water is drawn ^ from the 

bottom of the wells belonging to the counterbalance weights 

by means of a level in connection with the lower canal. 

[Printed, id. No Brftwingn, See Eolls Chapel Rt'poirla, etb Report, p, !&*,] 

A.D. 1798, December 24.^]!iro. 2284. 
FUSSELLj James.-^** A miichine or balance lock for raising 
* ' boats from: a lower level of a canal to an upper, or lowering 
** the same from an upper to a lower level of a canal.'* 

The method of this invention is ** by a perpendicular Hfl, 
** by balance lock, or machine with wheels, chains, balances, 
'* screws, vessels, or receptacles, levers, shafts^ aaad rack- 
'* wheels of a particular construction," 
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The lock is diyided by a midway partition wall into ** lock 
" pits/* The receptacles that convey the boats up or dowu 
(each in its own lock pit) are made of wood or iron, and they 
connterbalance each other. Two chains pass over certain 
npper pulley b, whieh have their bearings fixed to the lock and 
under other pulleys that are attached to the receptacles ; the 
ends of the said chaias are fastened at the top of each lock 
pit. The flowing of the water into the bottom portion of the 
upper receptacle pnts the receptacles out of balance, and 
depresses the upper receptacle while the lower one is i-aised. 
The upper and lower canals are divided Into two moatha or 
apertures, ** each to fit the ends of the receptacles, to make 
" the moutbs of the canal and that of the receptacles water- 
" tight/* The motion of the roceptaclee is regulated by 

^ toothed gearing, the shiaft of which caiTies a fly and bi'ake 

' wheel. 

If the hill should be of very hard rock an inclined plane 
may be adopted. Two railways are placed side l>y side from 
the upper to the lower level, and having a space between them 
in which is placed the shaft that canies the pulley (inclined 
in this instance) over which the before -mentioned chain pasees, 
Thfi receptacles are preserved in a horizontal position. 
[Prinbed, 4<f. No Dmwiiig^. Sm Eepm-loiy af Arts, voh 11. p. 7.] 
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A.D, 1799, June 26.-^^0. 
HOOPEE, STariiEK, — *■ A machine for the purpose of cleansing 
** rivers, creeks, harl>ours, or bars of harbours and sand 
** banks, or other shoaiB at aea, by the power of the tide or 
'* current/' 

A frame carries pivoted Bhutfcera, which can be placed at 
any required angle by pulling a cord ; '^ the boards or shutteri 
" are to be so close to each other that the edges may nearly 
** meet when standing flatways/^ By fixing the boards at a 
suitable angle, the frame is forced to one side of the river, it 
being acted on by the tide ; the angle of the boards is then 
reversed, and the frame b thereby driven to the opposit-e side 
of the river- Pikes Exed to the bottom of the frame plough 
up the ground, and the eaith is forced away with the current 
of water. The aforesaid ahuttera open and shut like Tenotian 
blinds. 
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Another frame, also mounted with pikes, is shown in con- 
nection with bridles or chains fastened to ropes ; this frame 
or sluice is " made by boards, or any close body." 

A slnice made by canvas fastened to yards, separated by 
two sprits, is also shown together with bridles and ropes. 

These (i^nices may be applied to the widening of riTers, by 
means of plonghs, rakes, &c., '^ to turn the groond from the 
*' side into the bed of the river, by making a rope fast to the 
** bridles of the sluice," the other end to be fastened to the 
" plow, rake, Ac. to work by; then close the boards op 
" shutters on the angle to keep the slnice in the stream, which 
** will give power to carry forward the works." A rope, 
shown in connection with the frame first described, ** to which 
" the bridles are fixed, may be made fast on board a lighter 
** or vessel riding at an anchor for that purpose, and to be 
" veered away occasionally." 
[Printed, Qd, Drawing.] 

A.D. 1800, August 2.— No. 2434. 
BEI>DELL, Isaac Hadley. — ^A "method of constructing car- 
" riages for the conveyance of merchandize, either by land or 
*' water, which carriages may be removed (either loaded or 
'* unloaded) from the land to the water, or from the water to 
" the land, with ease, expedition, and safety." 

The said carriages are made with wheels but water-tight, 
and, when they are in the water, a considerable number of the 
small sized carriages may be fastened together and hauled by 
one horse ; ** if they are wanted out of the water they must be 
'* separated, and drawn up an inclined plane by one or more 
" at a time." 

In canals where the water is on different levels, three of 
these ''boat carriages" fastened together, may be passed 
from one level to another- by means of an inclined plane or 
inclined planes '' to go down into the water at the head of the 
'' upper level, and another from thence down into the water 
** of the lower level, and of course a certain degree of power 
** would likewise be necessary to let down and draw up the 
** carriages on the inclined plane." Por this purpose a steam 
engine may be used. 

When two of these '' boat carriages " are fastened together, 
'* they may pass the locks together as one boat, if there are 
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" any looks on fek© Una of the canal where these boat carriagei 
" may be used, or pasH the planes separately with expediticfO 
" and safety/' 

[PrintocL 4rf. No Drawinga. Ses aepertoiT of Arta, toI, 14. p, JW9.1 

A.D. 1800, December 4,— ]!To. ^2463. 
HOC FEB, Btephest, — ^'A new method, by means of certain 
'* machinery^ of cleansmg and deepening' dry harbom*s, ri%ers, 
*' creeks, &c., part of which machinery may be applied to 
" other usefnl ptuposes." 

A barge is anchored acrosa the tide^ and a " plowshare/* 
fastened to the end of a staff, is guided from the barge. A Bail 
has its lower part kept within six inches of the ground by two 
sprits, its npper part being fastened to the side of the barge ; 
this sail being thus mounted^ and ** being held againat the 
'* tide abreast of the plow '' qnickens the tide to drive away 
'^ the Boil as it is plowed or raked tip/* 

One method of etoppitig the water nntil ifc has got mfficient 
head to drive away the mud, is by means of " a moireable 
" backwater" of porta and rails framed together. These 
frames, disposed in the shape of an arch, are covered with 
canvas ; when the canvas is removed, in a snitabie place in the 
said frames, the tide can drive away the mnd at that place. 
Posts may be disposed across the river, and they arc then 
held np against the tide by anchors.^ 

A water wheel is described and shown which maybe worked 
in a vessel with two bottoms. The mud or soil is drawn to 
the sluice of the water wheel by means of two drags which 
are actuated by ropes made fast to a roller, the roller being 
rotated by gearing in connection with the water wheeL 

A fonnel may be used " to convey the water from a slnice 
** to any distanoe, to plough np and drive away mnd/* 
[Printed, && Drawing.] 



A.D. 1800, December 30.— I*]"o. 2462. 

HUDLESTO]!?, Lawsojt.— ** A method of oonvejiiig boats or 
* '■ b&rges from a higher level to a lower, and vice vera^, <m 
** oanalSj by the im^mersion of a plunger or plungers/' 

This invention consists in the application of the two ftA- 
lowing laws of hydrostatics to the above'^Ta«>iL\iWiia^^^sr^sK»®^'- 
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— lat. ** That two colnmnj of water, however difiSsrent in 
^* lateral dimensions, will, if there be a connnuuication be- 
" tweeii them, alwaje mftintain one and the same leveU*' 
SndL ' * That the immieTaion of any solid body in watei" will 
'* displace a portion of the fluid equal in quantity to the bulk 
" or solid contents of the body immersed/* 

B'ear to the lock is a reaervoir, the top of which is leyel 
with the top of the lock, and a communication is formed 
between the lower part of the lock and that of the reaervoir. 
To raise a boat from the lower to the upper level of the canal, 
the boat is floated into the lock, the lock gates closed, and the 
said plunger or plungers allowed or compelled to descend ; a 
quantity of water is thereby forced from the reservoir into the 
lock, thus filling the latter and raising the ]>oat therein, 
whence it is floated into the higher level of the canaL Aboat 
entering the full lock is lowered by closing the gates &Bi 
raising the plunger or plungers ; the water then descends 
and with it the boat. 

The plunger may be oblong and rectangular, and may be 

raised and depressed by a windlass ; it is counterbalance by 

a weight suspended by a chain to the extremity of a omred 

lever. The coiinterbalance weight is removed from the axis 

of the lever dnrlng the rising of the plunger, and approaches. 

tbe axis during the descent of the plunger into the w&ter. 

rprinted. ^. No Drawings. S0e Rppert^ty of Arts* vol. 15, p. SVt wad 
Eolb Chapel Keports^eth Export, p. 140.] 

P A.D, 1601, l^ovemher 10.— Ko. 2554. 

HOOPER^ Stephen, — ** Machines or machinery for the pur- 
'* pose of clean sing harbours, creeks, rivers, grain, etc*." 

** A machine for driTing or scoweiing away banks or sholes 
** m rivers " by means of the cuiTent or tide, or rise and faU 
** of the water. "^The drawing shows a barge riding ttt 
anobor, and a water wheel fixed in a frame and secui^d to 
one side of the barge. A prop or pole in connection vrith the 
barge also confines the frame up against the tide. The power 
of the water wheel is commnnicated by means of a shaft, noi* 
Tersal joint, and lievil gearing to a wheel working in a well in 
the boat. The latter wheel i-aises the water into a reeervoir 
from whence it is conveyed into a tunnel at the side of the 
vemeL The end of the tunnel \a pointed to the parts to be 
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ifemovod, and tlie foi'ce of the water eoming therefrom drives 
them away. The former wheel raay Ije moimted with ploughs, 
and if driven by the stream may be used **in cutting up 
*• banks, etc\" 

A '* worm or screw to force or draw the mnd or boyI from 
the hanks^ or level the beds of rivers, etc*»" — This is mannted 
pn a horizontal shaft, and ie put into action by a tide wheel 
forking at the Bide of a barge j nni^^ersal joints communicate 
tic, power to the worm. 

A number of lighters sunk length. wise, and reaching from 
idde to side of the reservoir form *Va back water." The space 
etween the vessels is filled up l>y frames covered with canvas, 
; in No. 2453. 

Detailed descriptions of the -water wheels, and of a machine 
Jbr cleansing the amnt from wheat arc given in this Spccifica- 
ion. 

[PrintcMi, «y . Brawlng,] 

A,D. 1802, December 21.-^No. 2672. 
BOOTT, John; CLAEKSON, James; XATHAM, William; 
andMELLISH, Sami;el.— **Tatham's clumps/' for the pur- 
pose of constructing, amongst other things, tunnels, wells, 
conduits, and reservoirs, also ''reversed arches for the floors 
" of pound locks, waterways, &c/' 

This invention consists '* in so forming, ghapixig, moulding, 
■* modelling, hewing, or cutting the material intending to be 
*' formed in Tatham*s clumps, to be used in constructing the 
** building, utensil, or apparatus designed, that the sides or 
I " edges thereof, when made and compleated, shall join and Et 
* '* to each other on an exact radins of a circle, tormina ting of 
' " its centre so that when all the said parts are put together^ 
** with or \nthout mortar or cement, the said several cluinps 
■* will form a direct circle^ hearing pressure inwards on the 
** principal of an arch, and that when the several layerst 
'* courses, or distinct circles thereof shall be fitted and 
** adjusted in their proper places, such will form what is 
" termed a broken joint in the wall or shell, so that the same 
'' will alternately clamp or join the conraes nezt adjacent to 
" them together, to prevent their removal sideways ^ and 
" further that being fitted into each other on their flat sides ^ 
** alternate, male and female " "by meaiLS of ^kA ^<s3X)^^vai%* 
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*' or wedgewise Becurings and abntmonte," " the eame will 

** bear and reaiflt a pressure oBtwaj-de from any application 

*' of a reasonable force/* 

The foO owing are the materials of which the said clumps 

may he made; — "Earth, stone, clay, plaster, cements, com- 

" poBifeioiij kiln -burnt material," and maEOUfy, 

[Prifltcd. Sd. DriiWJng* See ILepcrrfccH7 of Arts, vol. S istcond ^rie»)f 
p. 333 J 

A.D. 1803, January 29.-1^0. 2676, 
MATQTTAM, Geokge. — ^* Eaiaing great weights, in pr even ting- 
** ships from sinking, in raising ships when sunk, in renderings 
" ships which are disproportioned to shallow waters capable 
" of entering rivers, of passing bars or shoals, or otherwise 
" moTing in shoal water, in working pumps of great power, 
" in supplying the place of locks on canals, and in various 
" other operations in which a powerful engine for sustaining 
** heavy bur^lens or raising great bodies in water may be 
*' necessary/^ 

" The mode I propose of raising great weights (for instance* 
*' what I had primarily in view, a barge from a lower to an 
*' upper canal) is by inflating a leather ballooUj attached hj 
" cordage to a wooden case, in which is a weight prepon- 
" derating the barge to he drawn up. At the end of the 
" upper canal, adjoining to the inclined plane or precipice 
" where the barge is to be drawn up, a reservoir of water is 
" to be fonned, the depth of the inclined plane or precipice, 
" in which is suspended, by inflation, a balloon, witii the 
** attached weights. A rope leads fram it over a roller, and 
" is locked to the boat in the lower canal ; the month of tha 
** neck of the b&lloon being opened, the water pressing round 
** it eispels the air, and the balloon sinks in water ; when it is 
" at the bottom the barge will, by the rope, be drawn up 
" into the nppcr can ah When again required to work, the 
" balloon must be inflated through the leather pipe or neck, 
" which is of the length of the depth of the resorroir* The 
'* inflation, is effected by a bellows, worked by a horse or 
*' lever/' 

"The same application will effeet the different purposes 
'* specified in the Patent.*' 
[Frioted, 4rf* Iflo IJrawiTigs,] 
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A.D. 1803, February 3.— No. 2679. 
HOOPEB, Stephen.— Machinery " for the purpose of cleansing 
" dry and other harbours, rivers, creeks, bars of harbours, 
** and preventing bars from making, reducing banks or shoals, 
" opening a channel through sands at sea, or clearing away 
'* the sand or beach to get off ships grounded by accident or 
** stress of weather on sands, and for other purposes." 

An arrangement to scour each part of a harbour along the 
head in succession. — ^A reservoir is erected in a concave form 
with a pier head that is washed by the waves of the sea. The 
water, beating against the pier head, opens the valves or flaps 
of the reservoir, and the reservoir is thus filled to a con- 
siderably higher level than that of the water in the harbour. 
A tube conveys the water to the upper part of the harbour, 
and sluices are successively opened, so as to drive the soil into 
the water. 

" A machine for pecking up rocks under water " consists of 
peckers fixed at the end of iron bars which are of sufficient 
length to reach the rocks the vessel is riding over. These 
bars have catches and other appurtenances, and may be 
worked by the rolling of the vessel, or a roller (working into 
the catches) may be rotated by hand or other power. 

A lighter with a middle weU and with valves, may collect 
water by the motion of the sea, and discharge it through a 
tunnel on to the place to be scoured. 

A water wheel is fastened near the bottom of the water, 
and is driven by a shafb having a universal joint, from a vessel 
above. A short tunnel from the water wheel points down, so 
that the force of the water scours away the ground. This plan 
may be used for getting ships off the sand, &c. 

A windmill, a shifting keel, and water wheels for obtaining 

motive power and for raising water are also set forth. 

[Printed, Sd, Drawing. See Eepertory of Arts, vol. 4 {second series), 
p. 161.] 

A.D. 1803, August 6.— No. 2732. 
LOGAN, Michael. — A ** conservative lock for continuing 
" inland and canal navigation with a given quantity of 
" water." 

The principles involved in this invention are: — ^Ist. **Tha»ti 
'' a light body will put a heavy body, laid u^n ^ V^^TVLKso^aN. 
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'' plane, in motion when connectad by & line over a pmlljS 
2nd. All increating refiktenc© b equipoiaed by an equally 
mcroasing power, m hydroetaticB, 3rd, Eqnilibriiim between 
two fluid bodies being produced by a nniformly accelerated 
motion, any force, eaperior to their inertia, applied to one or 
the other, will make them alternately power or resifitonce. 

A recess, able to contain the whole quantity of witter wsnted 
for the lock, ie constructed parallel to the course of tlie oaIU^ 
and under the bed of the upper level. A passage between iht 
lock and the recess i^ made under the platform of the nppw 
-gates ; through this jmssage ** the flux and reflux of the whdi 
*' body of water wanted for the use of the navigation at eacb 
'* lock are alternatolj contintied and ]ireserved in the opemr- 
" tiona of the locks. " GalJeriea parallel to eacb. side of the 
loek contain jointly the whole quantity of water for workmg 
the lock. A pit at the extremitj^ of each gallery ** recewes 
** and deliYOTB alternately the whole quantity of water Erom 
" and to the gallery upon the flnx and reflux of the lock.'' 
The recess has a great gate moveable upon rollers and ccffl- 
nected to a tightly fitting plunger in the pit by means of 
chainfi that paee over a pulley. 

The weigfat of the plungers is in equilibrium with the 

'* relative weight and friction of the great gate *' '^witlitlie 

" lock water at its lowest level." The weight of the ip^ter 

from the galleries is as the lateral pressure, at any assignd 

altitude, upon the great gate. The lateral pressure upon tii* 

said gate is as the depth of its centre of pressure '* Jfrom the 

'* STirface multiplied into the area of the gate itself." 

r Printed » M. Drawing. 8fs Rypertory of Arts, voh 5 i»eco*t^ amfUi) 
p. S33 1 and RoUa Clmpol Ueporta, etth ttoport, p. 1S3.] ^^' 



A.D. 1805, January 16.— l^o, 2807, 
SHOETEE, Edwaiu). — Mechanical apparatus for raising 
ballast which may also he applied to other purposes. 

At the Btem of the vessel is fixed *^an arbor or axis nearly 
" parallel to the horizon in a fore and aft direction, so tb&t 
'* one of its extremities may be witbin board and the other 
'* extremity shall be either without Ijoard or so placet! as to 
** admit of the fixing of the external appamtufl, consifiting 
'• of a fly." The said fly **is exposed to the action of any 
" stream of water in which the said vessel may be Bs^edt 
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'* Btationed, or secured, or otherwise to the action of the wind, 
" or otherwise to the reaetion of the water through which 
'* the aaid veesel may at »iiy time he in motion, m order that 
" the said shaft may operate as the first mover upon other 
" machiueiy/' 

The fly may be eonstmeted after the manner of the sails 
of a windmill or smoke Jack. 

The drawing shows the &aid sh&ft, the parts of which are 
connected, where neceasarj^, hy coupliug boxes p Bevil wheel 
gear connectB this central and main shafb to shafts at right 
angles to it, thence to winding barrels, one to each tranaverae 
shaft. The chaiiis from the w^inding barrels pasa over crane 
heads by which the ballast is raiat^d m uauaL Each han*el is 
connected with its shaft by a universal joint. A lever for 
throwing t<»othed wheels out of gear is shown in the drawings ; 
this lever carries the hearings of oiie of the toothed wheels. 

t [Printed, &t. UrawlUK. JSes HoIIb Chapel Heportti, Qth Eep«rt. p,ll^] 
A.I>, 1800, Febmarj^ 20.-1^^0. 2912. 
^OODHOUSE, Jdhjt.— ''Improvements relative to canals," 
The only portions of this ini'eiitton that pertain to the pre- 
nfc series of Abridgments are ; — 

A ** method of convejTiig boats, barges, or other vessels 
from one level of a canal to another without the use of 
locks." 

*"The application of a signal or telegraph to enaldc the 

lock keepers to inform each other when any boat, barge, 

'' or otber vessel is approaching the locks, whereby very con- 

" siderable quantities of water may bo saved." 

In the method of conveying vessels from one level of a canal 

another, the upper and lower levels of the canal are brought 

a diBtance from each other rather more than the length of 

fhe vessel to be conveyed. Each of the levels tcrmmato in 

o canals. The space between the two levels is divided 

into two spaces by a wall, which is earned up with the ends 

and side walla a sufficient height above tho top level to fix the 

machinery upon. la each of these spaces is a water-tight 

vessel or ** conductor/^ aja.d ono conductor is so suspended over 

its compai*tment as to counterbalance the other conductor ; 

when a boat is ascending in one conductor, amQi^^ \^ ^^fii^jE^-oi^* 
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ing in tbe other condnctor. The boat enters the candnctor hy 
means of % stop gate ; the npper and lower canaLs also each 
hare stop gates. 

The telegraph apparatus is a tall vertical piece of timber 
with a board framed into the upper end of it. The board can 
torn round in the frame, and when the first lock-keeper has a 
boat in yiew upon the canal, he turns the flat side of the 
board towards the next lock and thus telegraphs its approach. 
[Prhitod. 4d. If o PrawiiifirB. See BepertcHry of Arts, yoL 8 {second teries), 

A.D. 1806, May 3.— No. 2933. 

HOOPEB, Stephbw. — "An aqueduct, tunnel, or machine for 
'' cleansing docks and other basons of penned water ;" also 
i m pr o vements upon machinery " for cleansing dry and other 
" harbours, rivers, creeks, bars of harbours, and yarions other 
" useful purposes." 

The following points in this Specification can be treated of 
in this volume : — 

The said " aqueduct " is movable and consists of a jointed 
pipe which works by suction. When in use, one end of the 
pipe is applied to a hole in the sluice gate " or place out of 
" which mud or other impurities are required to be drawn ;'* 
the other end is formed of very short jointed pieces, or it may 
be a flexible pipe supported within by rings. 

" An improvement upon the tunnel " [funnel ?] ** for receiv- 
** ing water from a sluice to scour away mud or soil," as 
described in No. 2453. — The use of interior rings permits the 
pipe to be bent in any direction, and prevents it from 
collapsing. 

An improvement on the back-water sluice for cleansing 
harbours by the waves or swell of the sea which is described 
in No. 2679. — This consists of a triangular or other shaped 
portable vessel, framed together, and with valves opening in- 
wards, to be fixed in any required situation by means of 
anchors, or other suitable methods. The cleansing is accom- 
plished by means of a jointed pipe constructed as described 
above. 

An improvement upon the method described in No. 2679 for 
scouring away loose soil in order to remove ships which may 
be aground, and for other purposes. — ^A cylinder, ccntaming 
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Tf>t«tmg vanes, is placed under water and forces water throng^h 
«b jointed pipe against the obstructiim, Wheelwork on board 

te TeaHel and an endlesa cliain, are tised to drive the axis of 
e yanes. 
CPrint©d,fldl Ihrawing.] 
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A.B. 180B, March S.-:Kro. 3112. 

WILL COX, Richard. — ^Macliinerj '* whereby all objects in tbe 
sea or clear water can be discoyered from the enrfiwje 
thereof with acciiracj; and for raising-, suspending, and 
towing into harbour ships of war^ and einerf other deacrip- 
tion of vessels that are or may be sunk at sea, or near the 
@ea coasts, channek^ harbours, roadsteads ^ or other places^ 
and removing sunken rocJcs or other obstructions in riTerSi 

" barbouTB, sao-d channels.** 
[Ku BpeclficatiDiL ctorotlad.] 
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A.I>. 1809, AprQ 29.— Ko, 3231, 

,EVITHIOK, RicH^m, and BIOKmSOlSr. Robeet*— 

Lnprovements calculated to improve naval architeetare and 

navigation, and to contribute to the comfort and better 

subsistence of mariners, and applicable to other purposes." 

One of these improvements is a movable caisson or floating 

lock, made of wrought iron platea ri vetted together ■ its 

tcnial figure resembles that of a boat, it haa a flange for the 

orkmen to stand npon, and an air chamber snri'Ounda its 

Internal surface. The vertical section of the air chamber at 

>nj part is a semicircle. The caisson is taken to the ship to 

docked, a vah-e in its bottom is opened, and it is sunk imtU 

e upper part is even with the surface of the water. A small 

naiitity of air is then discharged, just sufficient to sink the 

laisson, and it (the caisson) is then drawn under the ahipa^ 

The caisson is raised to the surface of the water by 

from the ship and the water is pmnped out, thus raising 

the ship, which may be supported by shores and carried into 

shallow water. 

"The sixth of our said inventiona or improrements is, 
* buoys made of cast iron or of wrought iron plates, screwed, 
** brazed, soldered, or rivet ted together^ so as to fonn a liaV^wR 
** irater-tight Feeeal of any shape or aiffl&tlosA. laK^ \^twi^2^>^^^- 
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** The advantage of these biioye is, that they cantiot be 
*^ mjured bj worma or imbibe water to make them lo8e any 
" of their bnojancy, and coasequently that they will at all 
" times float higher and be better seen than buoys made of 
'* wood/' 

[PHntod, 4d. NoBmwingH, 5!flffEolhCt»a|)el BeportB.TthEepoH^p.fflU] 

A.B, 1810, April 6.— Ko. 3324. 

WOODHOUSE, John,—'* Improvements relative to canala." 

Ist. A method of conveying boats from one level of a canaJ 
to another, " without the use of locks/* In a Hpace enclosed 
between walls^ a vesssel or ** conductor" is arranged, eo as to 
be cap»ible of working np and down between the upper and 
lower levels of the canal. The conductor is cotmected to 
counterbalance weights, by means of chains that pass over 
pulley B, and, at each end, it has a etop gate ; at the end of 
each level is a Bimllar stop gate. The boat to be raised from 
the lower level to the upper ia floated into the conductor, the 
gates of the canal and of the conductor being open. The 
gates are then shut and the oondactor ia raised by means of 
gearing that overcomes the inertia of the chains. On arriving 
at the upper level, the gates of the conductor and of the canal 
are I'^spectively opeuedj and the vessel is floated oat of the 
conductor. By a similar process, a boat may be lowered froia 
the upper to the lower level of the canaL 

In the case of a river in which the water rises and falls, the 
conductor ia sunk into the river until it is low enough, for the 
boat to float over the end. Instead of coanterbalance weights, 
certaJJi balance vessels are used in this case ; these vessels 
may be emptied of water, by a valve, when it is desired to 
sink the conductor. When the vessels arc filled with water, 
they liaise liie conduct and its contents. 
2iid, An improved crane to be used upon canals. 
[Printed. 4J, No DrawinRs. Se^ Eolli Cbapel Heports, 7th Report, p, S(W»3 
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A.D. I8I0, September 7.^Xo. 337t>. 

MATHEWS, David* — ** An improved method of constructing 
" and building locks with an inverted groin or gothic conic 
** arch -, also an improved form of the gates, and an improved 
" method of opening and shutting the same," 
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Instead of bemg aqoaie or oblooig, the finrm of each of the 
lock gates is such that the depdis of the gates increase frooi 
the hanging post to ibe meeting post ; the lower edge is a 
straight line or a carve descending from the lower end of the 
hangingposttothelower end of the meeting post. Thegates 
shut against a sill in the form of the lower edge (^ the gates. 
The lower edges of the gates, instead of ronningcm a pktform 
as nsoally constmcted, move a little above a snrfiM^ <^ brick 
or 8tone» " which, in form, has the fignre idiich is swept oat 
'* by the lower edges of the gates in opening, bat is placed a 
" little below them." In taming, the gate rans apon a cir- 
cular rib, by means of a roUer ; a pinion and segmental rack 
communicate motion to each gate by means of a capstan. 
The said rib is placed onder the centre of gravity of the gate, 
and the centre of the rack is also the centre of the gate's 
motion ; one end of the rack is fastened to the back of the 
gate at its centre of pressure, the other end runs into the wall 
by means of a circular culvert. TuBtead of a rack and pinion, 
a chain passed round a roller, in connecticm with an iron seg- 
ment, may be nsed. 

This lock is said to be more economical than liie usual one 

and the pressure against the gate and side walls is less than 

in locks with gates of rectangular section. 

[Printed, lOrf. Dnwing. See Repertory of Arte. toL 18 i»ee(md teries), 
p. 140; also Rolls Chapel Reports, 7th Report, p. 209.] 

A.D. 1811, March 4.— No. 3405. 
GXJPPY, Sabah. — " Anew mode of constructing and erecting 
" bridges and railroads without arches or sterlings, whereby 
" tho danger of their being washed away by floods is 
" avoided." 

On each side of the river over which a bridge or road is to 
be constructed, the inventor drives a row of piles connected 
together by suitable framing, and behind these she drives and 
connects other piles and framing. Upon the banks of the 
river the inventor builds '* certain masses of connected 
" masonry or other ponderous structures, with piles or with- 
" out, in order. and to the end that the said piles or masonry, 
" or other structures, shall be capable of sustaining and 
" permanently resisting the action of a considerable force 
*' applied or exerted in directions tending to bring the same 
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** together j and I pass ftcroes the said riTer or place, from ■ 

** the Tipper or other coixTenieut part of the said piles or 

" masonry or strnctwrc, eeTeral strong metallick chaine, 

'* parallel to and at snitable distancos from eaeh other, which 

" said ehaiDH may be drawn tight bj secure mechanical 

''* means ; or othei'wise the eaid chaine may be snfTered to 

*• hang in similar lines, slightly cnrvcd from one side or 

** bank to the other, and in either case I do dispoBc npon the 

*' «aid chains longitudinally and crosswise such fit pieces of 

^ timber, or irOHj or other emtable material," as shall jmd ^ 

may constitute a platform or roadway. ■ 

[Printed, 4rf, No DrnwinRs. ^^ EepertoiT or Aria, vo!. IB (awond mri^h 
p. 2Lfi ; and Rolla GhtipeL Eyopoi-ts. ith. Efiport, p. 83,] 

A.D. 1811, April 2.— Uo, 342$. ■ 

BENT HAM, Samuel. — '' A sec are OBconomical mode of laying ~ 
*^ foundation B, and in some cases of proceeding with the 
'' BUperstructtire, of works of stoiie, or of brick or other arfci- 
*' ficially composed materials, ]>articnlarly applicable to the 
*' projection of wharfs and piers into deep watorj to the con- 
" fltmetioB of bridges, and the formation or improTement of 
" liarbonrs, as well a# to the erection of heaTj buildings on 
** bad gi'ound." 

The portion of thia indention which relates to whM^, piere, 
or harbours is as follows :— Stone or other matcrialt are com- 
bined together into a number of distinct masaea, which 
together constitute the foundation and more or lesss of the 
auperstructure. Sometimes one mass may be nsed, and the 
whole stnictore may be included. These masses are placed in 
their respectiTe Bituations without the use of a caisson or 
coffer dam ; they are pressed into the ground with sufficient 
presBUie to prerent the farther yielding of the ground when 
the snperstractiire is built thereon. 

To construct a wharf wall, when the ground is levelled, 
hollow masses, as aboye, are constructed on a platform ; they 
are then floated to the spot where they are to be deposited. 
Whilst floating, they are built np higher and thickened at the 
bottom and lower part of the sides. Water is then allowed to 
enter the mass under treatment, so as to sink it precisely in 
the place required J a portion remaining above water at low 
water. At high water, a laden vessel is brought over the mass 
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and allowed to fall with the tide upon it. Other masses are 
fiimilarly brought over and deposited in their places. 

Similar methods are described, for piers, breakwaters, em- 
bankments, and locks. 

[Printed, lOd. Drawing. See Beperiory of Arts, vol. 20 {second terietU 
p. 1 ; also Bolls Chapel Beports, 8th Beport, p. 86.] 

A.D. 1812, March 5.— No. 3544. 
BENTHAM, Samuel. — " A new mode of excluding the water 
" of the sea, of rivers, or of lakes, temporally, during the 
** execution of under- water works of masonry or other ma- 
** terials, or permanently for the security of foundations, 
" applicable, for example, to the construction of sea walls, 
" wharfe, piers, docks, and bridges.*' 

The chief peculiarities of this invention are : — 

The dam is formed either in one piece or in separate pieces ; 
in either case the joints are properly made previously to its 
being put in its place. In some cases, it may be made to 
serve again for a similar purpose. 

The lower part of the dam is formed so that it may pene- 
trate l^e ground on which it is placed to a sufficient depth to 
prevent the passage of water under it. 

The lower part of the dam (including that which is in the 
ground), may be separable from the upper part. 

The dam, already made and put together, is brought to the 
spot on which it is to stand, and then, by the application of 
weight, is pressed into the ground. 

The dam may be moved away from the situation in which 
it was first used, the lower part being leffc behind or not. 

The drawings show a circular dam formed of staves con- 
nected together by rims of cast iron, and separable into two 
parts. An oblong dam may be made to fit the portion of the 
wall already executed. Amongst other applications of this 
invention, three double dams are shown (two side structures, 
and one in front) to exclude the water during the erection of a 
seawall. "The dams themselves maybe made of wood, or 
" of iron, cast or wrought, or of any other suitable material ; 
*' and the double dams being hollow, like navigable vessels, 
** maybe made use of as receptacles for materials, the erection 
** of a steam engine, lodging for workmen, or other purposes 
** subservient to the carrying on the work." 

OPrlnted,l«. Brawings. 1^ Bepertory ot AitB,'^o\. ^\ V«wiOwl «w^«*N> 
p. 120 ; and Bolls Chapel Beports, 8th Report, p. %».! 
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A.D. 1812, October 31.— No, 3611. 
BBAMAH, Joseph, — " ImproveiD^gnts in the methods of eoE- 
" stmcting, lajing dovra, and organismg the main and otber 
*' pipos for the conveyance of water** ; the said water maj be 
applied to other useful purpoees. 

The tliird improvement is the only portion of thia invention 
which claims notice here. This improvement consiBts of the 
conducting^ management, and application of water m open 
channels, aided by the principle of the hydraulic press, in 
which piungera made to slide one within the other, after the 
maimer of a telescope, are employed; it also includes the 
construction of flood gates and other necessary mftddnerj. 

^* Canals, aqueducts, docks, floats, basons, ponds, harbonrs, 
*- &c*, which can be cleansed at pleasure,'* may be constructed 
'* in the shape of two canals mnning parallel to each other, 
" and forming a conflux at their sEmmit." At each junction 
of the canals with the source of water supply (sea or river) a 
pair of ilood gates is fixed, and another pair at their conflux, 

** To cause artificial cniTents in navigable waterworks,'* the 
iame shape of canal as that described above may be used, in 
coimectioii with a water wheel at the conflux junction, 

A method of lifting vessels consists of building a wall or 
dam at the head of the lower level of the canal up to the sur- 
face of the upper leveL By the expedient of an overhead 
railway, a truck may be brought over the upper and lower 
level, and may thus, by sling chain s and hydraulic presses 
{on the truck itself), be the means of raising tlie vessel com- 
pletely out of the water and transferring it to the upper or 
lower level as the case may be. 

The floodgates used by tlie inventor are constructed on a 
balance or equilibrium piinciple. 



[Printed, ^kl. 
Eeporti p. fli.] 



NoDmwiuffs, Be^RbpGriory of Ariii, vol. 2:^ isecmtdseri^). 
jK 267 ; also vol. Q {thim s&i'iei), ju SSl* ; ami Eolla Chapel BeportiB, Sth 



A J), 1812, December 19.— No, 3625. 
BO GEES, Thomas. — '* A method of applying manual powers 
" to the crane^ pile driver, and other machinery/* 

The drawing represents a tread wheel worked by a man. 
The rope which winds round the axle of the wheel ie shown 
raising a large baiTeb Ko especial means of i^ising the 
weight, or monkey, of a pile-driving machine is described or 
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A man or men act hj stepping on the periphery of the said 
fheel, "on or aljout the plane of the axisj who by his or 

their gr&vity or wheight, and by constantly stepping on the 
" mngi or steps," "will keep the same in motion, by which 
" a greater weight will he raised or resistance oTorcome than 
' by one or the same number of men in the common way. 
■' B^fc where the weight or other resistance is greater than his 
*' or their gravity is able to raise or overcome, the strength of 
" the man or men can be employed, in addition to his or their 
" weight, hj the man or men being atatched to the stage or 
** floor;' 

1 click wheel on the axis prevents the weight running down 
whm the power is not applied ; to lower the weight, the pall 
of tije click wheel may be thrown off by a foot lever. 

A brake ati^p cmi be put into action by means of a hand 
lever. 

Straps may be slipped o%-er the man's ahonldera, their lower 
ends being fixed to the stage, so that the man may apply his 
itrength as well as his weight, when the weight is greater than 
his gravitj- will overcome. 

I The man may steady himself by means of a rope or frame. 
(Trinte^i, M, DrnwiiiK. S^b Eolh Cliapel Eeporta, Sih Eeport, p, IMS*] 
A.D. 1813, Mai-ch 23.— No. 3670, 
OKGEEYE, WII.LIAM. — ''Modes of conBtmctiag the locks 
** and alnices of canals, basons, docks, und generally for the 
** transportation of floating bodies from one level to another." 
1st. *' The hydro -pneumatic doable ^balance lock/' — A 
middle wall divides the space between the two side waDs into 
two equal parts or locks, Eound the inside of each lock, at a 
.11 distance from the main walls, a minor wall ia con- 
rncted ; the height of the minor walls is somewhat higher 
the difference of level. A snbterranean comm^unicatioti 
provided )jetween the two locka. Two hollow caissons, one 
each lock, ai-e inverted over the minor walls and are con- 
ected underneath by a chain which passes over roJIera, so 
that when water, in equal quantities, is admitted to each lock, 
a quantity of air is confined under each caisson and in the pipe 
of communication, and when one caisson is raised the other 
becomes depressed and vice ver»^. These cftisaons ^\i3w \Xast 
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water above them nearly balance each other, and a imall 
amount of power enfficea to set the apparatus in action and to 
transfer boats therebj. 

2nd, *'Thc balloon dotible*l)alanoe lock," — Two caiflsons or 
balloons (either open at the bottom or not) are connected by a 
chain as described abovo and a complete interior lock (witL 
gates, &c,), is ftxcd npon each balloon. The gates are adjneted 
to fit those of the onter look. The outer locks are half filled 
with water, and a double spiral wheel j round which the cham 
passes, regulates the equilibrium. 

3rd. " Tho buoyant plunger lock." — ^Each lock is disconnected 

fi-om the other and is more than double the width of the bcsat, 

in order to allow of a buoyant plunger to be immersed into or 

drawn out of tho water. The draTting shows the plnngers 

connected bj a chain which passes oyer a double spiral T^heel 

at the top of the middle waU. 

[Printed, M. TJmwini?. ^wEeipcrkHrr of Arts, voL 2S (second Bories) p. 291 ; 
also vol, M (seeond tfirie*)^ p. IT; aud Broils Cbapci Reports, Bth EepoHv 
ti*»4.1 



AD. 1813, March 27.— STo, 3672. 

HUGHE Sj Jqks. — " Method or apparatus for raising gravel 
*' or earth from the bottoms of rivers and pits, and for screen- 
" ing and delivering the same into barges or other recep- 
" tacles." 

This invention consists " in constructing and adapting to 
" machinjery now in use an apparatus for screening or sepa- 
" rating the fine sand or gravel from the coaxse gravel or 
" stones, and in placing the said apparatus in such a direction 
■* as to convey the sand or small stutf into one Teseel or 
" receptacle^ and the coai^se gravel, ballast, or stones into 
** another, by one operation, or to raise the coarse gravel only 
" out of the water, leaving the sand or small stnfi^ behind." 
The inventor calls this apparatus *^ a drum screen." ''One 
part of this apparatus may be of a cylindrical or polygonal 
form, and hollow, nearly resembling the drum of a dressing 
mill, with part of its length perforated or grated, to allow 
*' the sand or small stnfl' to fall througb. It is provided with 
" a spiral plate or tube, and adapted to a rotatory motion/* 

To screen the earth below the suriaco of the water, the 
a-pparatus is used of the reqnirod length, in coujnnction with 
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a motive power engine, instead of tbe erdinai^y chains and 

bncketsi the drum screen is fi:xM below the inrface of the 

water. 

The drawings show a vessel for raising gravel, and with the 

above appaLratns for screening and delivering the same. 

Bnckets bring the earth from the bottom of the river and 

deliver it into tbe hopper of the dram acreen. On one side of 

the vessel a sand baj'ge receives the small stufl* iVom the 

gratings J and, on the other side, a gravel barge receives the 

cdarse gravel from the other end of the dnim screen* 

[ Prin ted, 6ci. Dm^mg. S^e Utfperiory of Arts, vol, 23 {sicmd terie^) , p* 65 ; 
Mid BolLi Chapel Btports, Ith Report, p. UiL] 

A,D, X813, April 14,— No, 36S3, 
( BU8BT, Chahles Augijstik. — *' Methods of constnicting locks 
or canals, docks, and navigations*" 

The principles ujion which this invention is based are 
*' founded on the following law of statics" applied '* to heavy 
" fluids in preference to solids, and also in preference to solids 
** and flnids in conjunction ; namely j that heavy bodies may 
** be made to aecend imd descend in conjunction by a power 
** no greater than is necessary to overcome friction and vis 
" merti»3, provided the common centre of gravity of those 
I ** bodies does not move upwards or downwards/' 

Ijet there be two vessels of eqnal area in horizontal section 
1 and having a tree commnnicstdon with each ether by means of 
an nndemeath condoit. Both are to contain water to the same 
level, and the depth of one vessel below the level is at least 
eqnal to the altitude of the other vessel above the level. Sup- 
pose also two ponds, one level with the upper edge of the vessels 
I the other with the said water level, of snch size that the snr^ 
face of each respeotivelj shall liot l>e sensibly lowered by 
filliiig therefrom, the said vessels between the two above- 
mentioned levels. In the larger vessel a double piston is to 
be placed, one piston being at a distance from, the other equal 
to the interval between the levels. "V^Tienever the pistons are 
depressed (and only then) the ponds comm^unicate with the 
larger vessel. 

I The action of depressing the piston by the admission of 

water from each pond to each part of the piston respectively 

^_ is to raise the level of the water in the smaller vessel with nti 
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greater force than is snfEeient to overcome friction aad vie 

mertia— not allowing for the weight of the piston. 

These principles are applied to practicG by meana of a lock 

with an aperture in the bottom thereof, together with a double 

floating cistern, conduits, syphons, and ponds. **Thiis by 

'* means of the lose of one-eighth of & loek of water, the iur- 

** fiice of the water in the lock may be alternately elevated 

*■ and depressed at pleaenre,^* 

[PrintHBdj 1** Drawiapr, Ses Eepertory of Arts, vol. 2S it&^tui #«r>«fji, 
p, 1; tJmith'a Mcclmiiir* voL 1, p. 319; jind Eolls Cimpel Risports* 8m 
fieport, p. »5,] 

A.D. 1813, May 31.— JTo. 3702. 

BUODERIPj Chahies. — A *'mode of raising and lowering 

*' vessels from one level to another level of navigable waters," 

In this invention J a caisson is raised and lowered, by the 
assistance of a floating mass, in a well or cavity below the 
same. The vessel to be tranaferred from one level to the other 
is floated into the said caisson ; the gates then close, and the 
raising or lowering commences. 

Besides the caisson and buoyant pieces, there are upper and 
lower troughs, together with a channel for filling the side 
troughs from the upper level and a like channel leading to the 
lower level, into which the side troughs empty them eel vei. 

To lower a boat, it is admitted to the upper caisson at the 
upper love!, the gates are closed, and the first-named channel 
is opened, so as to fill the lower side troughs. The caisson is 
thus carried down till the lower buoyant piece is completely 
immersed. The npper troughs are then filled with water from 
the upper level, and the caisson descends to a regulating etopp 
BO as to be opposite to the termination of the lower canab Th© 
gates are then openedt and the ]>oat floated out 

To raise a boat, it is admitted to the upper caisson at the 
lower level, and the water is let oJf from the upper troughs 
into the channel leading to the lower level ; the caisson will 
rise mi til the upper buoyant piece entirely quits the water, 
and the lower troughs ** have arrived at the situation where 
" the bottom of the said trough shall be level with the surface 
*' of the water in the lower channel." The water is then let 
off from the lower troughs, the caisson ascends to its upj>er 
position, and is there stopped. 

|Triat«d, ad* Dmwiiig, SkB^IIm QhApsl Eeporta, 8th Eep<3rt, p. t?.] 
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A.D, 1813, October 18.— I^o. 3741, 

BTJCTTAl^AI^, KOBZRTSON.— ''Improvementa in the means of 
" impelling veesele, boats, barges, and rafta, which may be 
" also applied to the moving of water wbeel& and windnailli, 
" the raismg of water, the dredging, oleanaing, or deepening 
" of rivers and harboura, and the impelling of other ma- 
** cbinery.** 

Tbis invention " ia establiehed "** upon the following mathe- 
matical theorem .— '* If two equal rings or cii-cular lines in the 
** same plane^ or in planes parallel to each other, be conceived 
" to revolve each upon its respoctivo centre in its own plane, 
" with one and the same uniform velocity and in the lame 
" direction with regard to jiarta of the rings or lines alike 
'* situated, and any point be taken in one of the rings or lines^ 
** and a light line he drawn from that point parallel to a line 
** supposed to join the centres until it meets the other ring or 
** cirde,*' then ** the right liue so drawn will be equal to the 
** line of distance hetvpeen the centres, and>viU continue equal 
** and parallel to that line of distance during the whole of 
** ev^ry re^'olufcion so made.'* 

The drawings represent a paddle wheel constructed accord- 
ing to the principle above mentioned. A concentric wheel (or 
*' pitch wheel ") has an eccentric wheel working on the same 
asis ; "by means of rods or linka centred on the eccentric wheel, 
paddles centred on the concentric wheel are always kept 
vertical* In overshot wheels shallow vessels are substituted 
for Hoati, and one of the sides of the said shallow vessels turns 
on pivots to discharge the water at the lower situation of the 
reTolving wheel, a tripping piece being placed there for the 
purpose. The buckets being emptied above, instead of below, 
this plan may be applied to raise water. *' The dredging from 
■* the bottom of waters may also bo performed by scraping 
*' buckets attached to the wheels instead of the paddles afore* 
** Bftid, and the said buckets, after having charged themselves 
" by acting upon the ground at bottom, are discharged into 

aj3 appropriate channel or conveyance near the top, by the 

action of a metallic piece resembling a broad hoe, and 

placed there for that purfKis©.'* 

[Print«i, *J. Drawlnpr. See RepertoTy of Arts, voi $5 {second seHss), 
p, 5 ; and Curpiuaera Bsporta on PAlcnt Caat&t vol, 2, p. ^J 
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A.D. 1815, April 4.— No. 3904. 

BAGOT, TuoMAS. — A "method and machine for iMwaiiig 
** >K>atoB, bargOB, and other vessels from a higher to a lower 
** level, and the contrary, without loss of water." 

In the drawings, each lock of a donble lock has an exterior 
and interior wall, and between the two interior walls is placed 
a '* forcing chamber" having valves that open inwards from a 
conduit in connection with the lower canal, and also valves that 
ojKsn outwards into the lock. There are also " paddles ** or 
Hluico doors to cut off the communication between the forcing 
chamber and either lock, and other sluice doors in the lower 
gates of each lock. An *' evacator " is a buoyant vessel float- 
ing in the forcing chamber. The water required to raise a 
l>oat is derived from the lower canal. The depression of the 
evacator shuts the conduit valves, raises the level of the water 
in the forcing chamber, forces it into the lock and raises the 
boat to a certain extent. Several repetitions of the depres- 
sion of the evacator (admitting the water from the lower canal 
between each depression) are necessary to raise the boat to tha 
level of the upper canal. To lower a boat it is only necessary 
to open the sluice doors in the lower lock gate. 

It is preferred to depress the evacator by means of an hydro- 
static press, the piston or ram thereof being made to act 
downwards. 

The walls of the lock are of solid masonry except as set forth 
above. 

The lock gates are hung on the off side of the lock. 

In a single lock, the valves are adapted only to the inside of 
the forcing chamber and of the lock. 

The evacator may be worked by the weight of water, in con- 
nection with racks, pulleys, wheels, and pinions, or other 
mechanical means. 

[Printed, 6d. Drawing. See Bepertoiy of Aita» vol. 27 (eeeond series}, 
p. 202 ; and Bolla Ohapel Beports, 8th Report, p. 110.] 

A.D. 1817, August 26.— No. 4164. 

MEDHURST, Geoege. — "An arrangement of implements to 
" form'' ''the hydraulic balance, applicable to mechanical 
" and hydraulic purposes." 
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Amongst other purposes, this inyention is designed to raise 
vessels npon the water, and for transferring vessels from, one 
elevation to another. 

The apparatus consists of a lock or pond of water, within 
which is an air-tight vessel, closed at the top and open to the 
water at the bottom, loaded so as just to float under the surface 
of the water when it is fall of air. This air vessel is connected 
to two plungers which rise and fall in two wells of water, one 
on each side of the lock. The water iu the wells communi- 
cates with the water in the lock, so that as the plungers 
descend in the wells, the water will rise in them and also in 
the lock. 

The use of the air vessel is to give the plungers a uniform 
degree of buoyancy in every point of their elevation. 

The water is raised, by adding a weight to the air vessel, so 
that it sinks together with the plungers. When the additional 
weight is removed from the air vessel, it will rise to the surface 
of the water ; or a rope and winch may be used for this pur- 
pose. A condensing air pump is fixed upon the timbers or 
framing of the air vessel, so as to supply it with air when 
necessary. 

[Printed, Bd. Drawing. Sea Eepertoiy of Arts, vol. 4 (third series), p.821 ; 
also Boll Chapel Eeports, 8th Report, p. 122.] 



A.D. 1818, November 10.— No. 4302. 

BOGAERTS, John. — (A corrmmnication from John Qroctaers.) 
— " A method or methods for raising and lowering ^the water 
" in canal locks." 

The lock which forms the subject of this invention may be 
considered a double plunger lock. 

A receiver (or water reservoir) is placed between two locks, 
and has a longitudinal girder, fulcrum, or prop dividing it 
equally into two compartments and at the same time support- 
ing a hollow balanced plunger, which is capable of being 
depressed into one or other of the said compartments, and 
ejecting the water therefrom into the neighbouring lock, so as 
to raise the water therein. The plunger consists of a plunger 
cistern, balanced on the fulcrum and having attached to its 
imder side two air vessels, one on each side of the fulcrum. 
The air vessels are made of such a shape in connection ^^fcV^ 
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fche plunger cbtem, as will (when depresaad) nearly fill tacb 
compftrtment of the receiver. W»ter is ^ipplied in the plunger, 
ftnd also in a ** compensator/' above the pi anger, and which 
moves witlt it, bo that in whaterer poiitioii tb^ plunger maj 
be placed, ifc may be in a state of eqnilibriiiin or nearly bo» 

In a modification of this invention, the two locks are con- 
Btructed in a line with each other, and the receiver is placed 
on one side of the said locks. The two locks have three gatee 
(one common to both) ; the fulcmra is opposite to the zaiddb 
gates and at right angles to the length of the carnaL Mots 
than one change of jxisition of the plunger may be used to 
1. effect the requiaite change from one level to the other, 

[PHnted. 1*. J>mwinR. Sm I^riilon Joum»l {Ne^sUm*t), voL I, p,l% 
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A.D. 1819, March 23.— Ko. 4352. 

MOETO?r, TH031AS. — '* A method of dragging ships ont of tl 
" water on dry land/* 

This invention consiets ** in the application of a particnlar 
** kind of carriage to the inclined plane, platform, road or slip 
** up which the vessel is intended to l>c droYpri.** 

Tfie carriage has a main or keel beam, to the under side of 
which frames are fixed to receive trucks, wheels, or rollers 
disposed at anitable distances asunder ; or the under side of 
the keel beam may slide with any nnctnous substance on the 
inclined plane. The carriage has likewise two or more other 
such beams to run or to slide on the inclined plane ; these 
beams lay ]3arallel to the keel beam, on each side of the same 
and at such distance asunder fully equal to the breadth of the 
largest vessel which the carriage is intended to receive* The 
pai*allel beams are united by cross pieces and the carriage is 
bi-aced by means of ties fixed to the keel beam near its fore 
end, and attached to the cross pieces in an obliqne direction. 

The vessel is fixed npon the carriage by means of eliding 
blocke and shores, and the carriage and vessol are " drawn np 
'* the inclined plane by a capstan or other power.'' 

[Printed, 4d, No DniwinjE(M. jSaip Rcportory of Arts. vol. SG (sct&nd ^&H9tJ, 
p. tJt', London Joimial (J\>w£ok>), vnh\. mil i PArliainentftrj' Eeport* 
IBtft (P&t<Jiit Law), p. StM) ; and Rolls Chapel Reports, Sth Report, 
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^r A.D. 1822. iTatJuary 29.— 2fo. 4643. 

EWAET, Peter. — ** A new metKod of ma-king coffee dame." 

This iiiTentioii conaifts in tbe application and combination 
of dove "tailed ribs or ledges, cramps and other parts, for the 
purpose of making e offer dams of iron or other sni table metal 
or mixtnre of metals. 

The piles are made of cast iron, and tbeae are nnited 
together at their vertical joinls or Joinings by cast iron cramps. 
Horizontal joints or joinings, are nsed when additional lengths 
of piles or plates are required. In some cases, one of the piles 
or plates is curved "to admit of expansion and contraction in 
*' the line of piles on each side of it/' The crampg may be 
cmt in one piece with the piles or plates. Cloth or other sub- 
stance may be interposed between the piles at their horizontal 
joints* Guides J rivet ted to the piles, may be used to keep the 
said piles from being forced out of their places by the obstacles 
they may meet with whilst being driven* The piles with 
their cramps are arranged like the staves of a cask, and, when 
the whole circuit is complete, they are driven by means of 
cape of hard wood. If an obstacle presents itself, the circuit 
of piles is continued round the said obstacle. 

When the ground is easily penetrated, the piles and cramps 

may be made of wrought Iron. When openings are requii-ed 

for letting the water out of or into the coffer dam, these ai^ 

made in the piles or plates with flanges and valves. When 

the piles or plates have Ijeen some time in the wet^ they 

become rusted together ; to get the piles ap, in such cases 

(when the coffer dam is no longer wanted), " a strong iron 

'* bar, having a conical or properly shaped steel point j ie 

*' driven down the cavities '^ of the cramp, " so as to b^rst off 

*' tho cramp where that is wanted to be done/* 

fPrinted. lOrf. Drawlti^. ^Sfee E^pertoiy of Art*» vol. 4S in*<!oad <wr*M), 
p* 18S : London Journal {Newt&n^vj.voh %p, 3^ j Artiaan, vol. 1 ^, 47 j ana 
EalU Chapel E^-iKirts, 7th Iteport^ p* 133.] 

A,D* 1823, September 27.— No. 4710. 
FBOST^ James, — " A new method of casting or constniotijag 
** foundations, piers, walls, ceilings, arches, columns, pilasters, 
" motildingB^ and other enrichments to buildings," 

This invention consists in so casting or constructing the 
above mentioned works " that the same may be finished at 

once, and in their places as the work proc^fi^!* 
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In bnilding Btmcttires under "miter, cement is mixed with 

stones, or other durable substances, and conveyed from abore 

the surface of the water, in boxes or bags, to the surface of the 

work under the water. A vertical tube or tubes may be 

employed to discharge the mixture, '*and by moving the 

" upper end of the tubes horizontally, the compositian is 

" regularly and gradually deposited in a soft state, which 

" quickly hardens to a strong and durable conglomerate 

" rock ;" or, the composition, enclosed in bags, is lowered by 

tackle to the surface of the work, and there disposed in a 

regularly stratified manner while the composition is in a soft 

state. Bough courses are thus formed. To give a smooth 

face to the work below the surface of the water, piles are 

driven, and a mould is made round the same; "but in con- 

" structing foundations with the composition enclosed and 

" left in bags," "no framework is necessary, and slower 

** setting cements may in some situations be used, suck as 

" terras, or puzzalano mortars." 

[Printed, 4d. No Drawings. See Eepertory of Arts, vol. 44 (second seriM), 
p. 133 ; London Journal (Newton's), vol. 6, p. 66 ; and Engineers* and 
Mechanics' Encylopeedia, vol. 1, p. 626.] 

A.D. 1822, November 9.— No. 4723. 

MOXON, John Dowell. — " Improvements in the constructioin 
" of bridges and works of a similar nature." 

This invention " consists of a coffer dam, composed of timber 
" framed-work, without bottom, otherwise built like a lighter, 
" of any required depth, to be opened and shut by a hinge or 
" any other convenient mode when in a floating condition, 
" which frame is to have a number of iron or wooden piles 
" attached to it to move in loops if necessary in order to fasten 
** or attach it to the bottom or bed of the river when grounded 
** by the fall of the tide. The dam cuts into the river bed, 
" and the piles are then driven to render the whole apparatus 
" stationary." Clay is placed between the external and in- 
ternal chambers of the dam. 

In another part of this invention, stone piers are faced with 
cast iron. The casings are clamped together below the level 
of each course. 

Iron boxes or troughs may be used to build the piers of 
bridges, &c. ; these are of unequal size, with grooves at equal 
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distances aad ttey break joint* thiia giving the required 
stability, 

" In e^EtendiiLg this ayatem to lighthouBes, casta of the p^o- 
" posed sitiiationa can bo taken when of rock in its natural 
" form witbont mucb dressing or levelling, which will make 
" the work etronger ; and in fonjidationa of softer matter iron 
f' joined in one entire maaa will form a good fonndation for 

any snperfitmctnre, aince no part can sink withont the 

whole, and the fonndation or bottom plates can be placed 

and affixed to the nmal precaution of piles either of iron or 

wood," 

Wharf wallfl can also be constrnctcd npon the above principle^ 

which avoids sci^we, bolta, nnts, or rivets," 

[l*Hrited, S#. Drnwinga* ,See LoiidoD Joiinml (.Veurffwi'jJ, vol. 8, p, li3; 
and Rolls Chapel Beport». 7th Rei^rt, p. JM.J 



A.D, 1824, January 15.— ]J^o. 4887, 
THITB, JoBK*—*' A floating bi-eakwator/* 
Logs or pieces of timber, by preference sqnare in cross 
ection, are fastened together so as to form open foimee. 
are placed on the surface of the waters of the sea, or 
lier waters ** which are liable to bo agitated by gales of 
^' wind or by ctrrrenta of water, tide or flood," and tboy are 
secured, by chain a connected to anchora or other wise, ho as to 
oat on the enrface of the said waters* 

From the sitnation of the place protected, or from the 
SituT© of the wood composing the said open frames, or from 
er circnmstances, *Mt may be neceseary or desirable to 
render them more buoyant," In such caaea their buoyancy 
L increased *^ by iirmly fixing thereto empty barrdb or hollow 
bmc^B, or by any other Eaode usually practisod for a aimilar 
pnrposej and aa from the situations of the place where such 
open frames"arc stationed, it may appear most adviseabl© or 
convenient." 

The inventor does not consider himself " confined to any 

precipe shape of the said several open frames, or to any 

partionlatT mmiber of pieces of whicb they may be com- 

** posed'* but he considers hiniBelf *' entitled to construct 

" them of Buch a whape and with such a number of ]neces aa 

'* the situation and circumstances of the plsce for which they 

^^' are intended may seem to require." 
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The drawings ahow a rectangular framing, pnt together 
witli doable timbers horizontailj in one direction » and with 
doable timbers TertioaUy in the direction at right angles to 
the said horiKontal timbers. In another plan donble vertical 
timbers are employed through out, and donble timbers hori- 
zontally in one direction only* 

[Printed, Wd, Bravini^. See Efipertorj of Arts, vol. 45 {second saH^g)^ 
p. 277 ; iiTid vol. 46 {ggcond seri€»)t |>p. 14 imd 140 ; alao LoiidOD Journal 
(JVirio/oft'ff), vol. 7, p. 232.] 
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A.D. 1826, January 16.— No. 5319. 

KOYMAl^S, Henby Ajtihomt. — (A €07nnmnicatwn.) — **Im- 
" provements in the construction and nae of apparatus and 
'' works for inland navigation." 

This invention condHta of '* a self- acting or adjustable alnioe 
** or weir to be appHed in any rivers^ canals, or watercoaraeaj 
" in which there is a current or stream, and which by reason 
" of floods or other causes may be etibject to variation in the 
" height or depth of the water, so as to overflow the banks or 
" be detrimental to the purposes of navigation.'* 

The leading feature in this invention ia a long caisson which 
is capable of sliding up and down against the smooth faces of 
vertical posts placed in the watercourse ; when down, it 
prevents the running of the water from the higher level, and 
when raised, it jwrmits it to pass under the bottom of the said 
caisson. The quantity of water that is allowed to flow under- 
neath the l>ottom of the caisson can be adjusted by varying 
tho weight of the caisson ; for this purpose greater or less 
quantities of ballast may be introduced therein, or water, 
from the upper level, may be admitted between the two 
bottoms of the caisson, by valves for that purpose. An air 
wall from the upper floor permits the air to escape from 
between the two bottoms. 

[Printed* Bd. Dmwim. JSes Eeperfcoo' of ArtB, vol. 3 {third §ent^), 
p. SIS E nnd London Journal {liewtojfs)^ voh U, p. 311]. 
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A,D. 1827, July 12,— Ko. 5622. 

DEEBLB, EnwAfiu BAfiNA^D,— " A new constniction or con- 
** stmctioBs, and combination or combinations of metallic 
■* blocks for the purposes of forming eaisaons, jetties, piers, 
*' quays, embankments, lighthouses, foundations, walla, or 
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" sueli other erections to whicli the said metallic blocks may 
** be applicable/* 

The eaid blocks are hollow frames or iDOxes made in & 
soitftble form, and of a thickness proportionate to the strength 
and gravity required in them. Doretailed tougnea and 
grooTea enable these Vjlocks to be combined and fitted together 
in the moat eabstantial manner. 

Theae blocks may be combined together horizontally, ver- 
tically, or in inclined positions, according to the purpose they 
are intended for* They are preferred to be made of cast iron, 
and may l>e formed **with side a and ends to them only, or 
" with tops or bottoms, or both topa^ bottoms, sides, and 
" ends to them with solid or hollow dovetail s^ tenons, or 
** grooves fonned within or upon them, for the pnrpose of 
" combining them together, and either with or without the 
" use of plain, square, or dovetail keys." Their sides, ends, 
tops, or bottoms, maj he made solid or with open work aB 
may be required. To save metal, piles or stakes may be driven 
within or around the blocks j this plan gives them a firmer 
hold than they otherwise would have upon the bottoms of 
hal-bours. 

A caisson ia described as being made with acute angled 

blocks combined with obtuse angled blocks. A aea bank is 

made with blocks of great breadth. A cross bar sling with 

disengaging gear is shown in the drawings, 

[Printed, lOcf. Br^iirlnff. Sw Bep^;l■t^>ry of Arts, voU 7 {third a^Hf^h 
pullB; London Journal {N&iifton*M),Yo\. 2 (s^mnd asries), p. 203^ Me- 
chanka' l^agaziue, vol. 9i p. 145, alflO- vol 1(>> ]». Ul ; Iiev;iati^T of Arts and 
Sd&nces, vol. S (neio fcriss), p. 71 ; and jgii8:itieerB'' and McohfiiUos' Eticj- 
clopffid£a> vol 1, p. £8a0 

A.D. 1827, August 13.— No. 553G. 

UNDBEHILL, JotiK. — '* Improvements in machinery or ap- 
'* paratus for paeaing boats mid other floating bodies from a 
" higher to a lower, or a lower to a higher level, with little 
'* or no loss of water, which Lmprovements are also applicable 
** to the raising and lowering of weights on land.** 

A carriage is employed for thia purpose in connection with 
upper and lower inclined planes. The carriage can be 
lowered sufficiently deep in the water to allow the boat to 
float above it. The upper inclined plane is for the front 
wheels of the carriage, and the lower iticliBJ&ii ^^tl^Iqt *C©». 
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Mod wheeb thereofi whereby the carriage i& pr&served m a 
horizontal position during iti aecent or descent, Parta of 
Uie hormsiital mila in connection with the inclined planes are 
piYoted, in order to facilitate the tranflier of the caoriage 
&om the horizonta'l rails to the incHned planea. A dnun with 
a chain wound round it ia employed in raising or lowering 
tke carriage and its load. To guard against the breaking 
of the chain, additional rails are proTidcd, with ratchet teeth 
upon them. "Preventer bara ** hinder the wheels of the 
carriage from rising off the raile. A separate drum, in con- 
nection wifck a chain and counterbalance weight, may be used 
to counteract the downward tendency of the carriage ; or two 
aets of inclined plane a, one ascending, the other descending, 
may bo employed for this purpose ; or a brake wheel may be 
used. To eifect communication between canals not in a direct 
line, the carriage and its load may be placed upon a horizontal 
revolving platform eimilar to thoi© need in railways. 

[Printedj flfif. DnaTriiijr. ^'^ Repertory of Arta^ToL? ftMrd dories) , p, £39 ■ 
London Joumiil i Newton' jf)^ v&l. <i [s^.ond wrie^)^ p, 2JUi: Register Of 
Arts iwd Sciitsncea* voL 3 {tusw t^ien), Pt 81 ; aiid EDgineers^and Mechanic** 
^ncyciopiedia, vol* 1» p. aooj 

A.D. 18i38, May 1.— l^o, 5646- 
BBOWOT^LL, Jonathan.— A "method of tranafemng vessels 
*' from a higlier to a lower level, or from a lower to a higher 
** level 3 on canals," also for raising or lowenng other weights, 
and for other purpoBca. 

Oaly the tranference of vessels can be treated of in this 
place* 

The weight to be raised ia auajiended over a double set of 
pulleys, and between two balance weights ; the balance weigh ti 
arc vessels containing water, the quantity of which may be 
adjusted exactly to compensate the weight to bo raised. The 
shaft (answering to the lock now in use) is provided with 
iluioes, OHO at the lower canal, the otheir at the ; upper. Two 
mi&B are supported on bearinga which rest on the xja^rtition 
walls of the compartments j each axis carries five pulleys, 
Ropea that pass across the pulleys ai^ connected, at one end, 
to the large caisson that carries the barges, and at the otbej* 
end to balance weights or amall caiB89nB that act as balance 
weights, Tho large caisson haiS a double bottom to regulate 
iti weight. The said axes are connected by epur wheels ta 
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preserve tiniformity in their motion. By means of an inclined 

plane fixed to the lock and a lever arrangement on the caisson, 

the said caid caisson is kept close to the end of the npper or 

lower level, so as to prevent the escape of water when the boat 

is passing from the caisson to the canal or vice verad. The 

large caisson, with its contents, is raised by admitting water 

into the smaller caissons. ** It will be only necessary to re- 

** verse the operation when it is required to lower a boat from 

** the upper to the lower level." 

[Printed, 1». BrawiriKs. See Repertory of Arts, vol. 8 {third aeries), p. 466; 
London Journal {Newton's), vol. 7» {second series), p. 78 ; and S^^ter 
of Arts and Sciences, vol. 3 {new series), p. S3.] 



A.D. 1828, September 4— No. 
FARISH, William. — "A method or methods of clearing out 
** watercourses." 

The apparatus or machines comprised in this invention are 
known as " Jowett's patent machines or apparatus for cleaiing 
" watercourses." 

This invention consists "in the employment of self-acting 
" machines, which when filled to a proper height with water, 
** shall on a sudden empty the said water in such a manner 
** and with such power as will render it capable of washing 
** away or removing those substances which lie in the said 
** watercourses and which it may be desirable to get rid of." 

In one form of the apparatus, the back part of a pivoted 
trough preponderates and keeps the said trough horizontal by 
resting upon a suitably-placed support. When filled to a 
certain height with water the front part of the trough pre- 
ponderates, and the water is suddenly discharged. 
In another modification, a pivoted cylinder has an air-hole 
and lip. The vessel is properly balanced, and stops are pro- 
vided to prevent the lip from rising too high or falling too 
low. 

A cylinder, mounted as in the last modification, but en- 
closed, except to supply and exit pipes, may, by its rotation, 
move a rack in connection with a valve at the bottom of a 
pond or tank, and thus suddenly empty the water out of the 
said pond or tank when it has arrived at a predetermined 
height. 

rFrinted,6d. Diswing. /S^Bepertoryof Aii8,Tol. 8 (<%tr(;j»ri«9),p.599: 
London Journal {Newton^s), vol 9 {second aerim), p. 117 ; and Register of 
Arts and Sciences, voL 3 {new series), pp. 286 and 346.] 
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A,B. 1833, Jammiy 19,— No, 6367. 

AFFLECK, Thomab. — ** Improyenuraits in tlie meama and 
" machinery for deepening and excavating the l>eds ol 
" rivera^ removing sandbanks, bare, and other obetructiona to 
** navigation,'* 

[No Specification enrolled.] 



A,D. 183:?, Jone ^20.— ]*To. 6438. 

GIBBSp Joseph, and APPLET AETH, A u&ttarts^^" Improve- 
** ments in the conetmction of railroads, bridges, piers, jettiefir 
'* and acquednete, part of which may he applied to other 
** nBefml pnrpoaes/' 

In the application of these improvementa to the construc- 
tion of bridges, piers, or jetties, foundation pktea that siipporti 
the columna of the above ^mentioned stmctnres are secured by 
bolts and caissons. The floor planks are supported by rail 
rods and connected with them by means of iron straps finr* 
nished with nuts and screws. 

In sinking and driving the caissons, a boat is used. Thk 
boat is furnished with a well <mpable of permitting the caisfioB 
to pass down it. The driving apparatus is similar to the oniJ- 
nary pile driver* The pier head may be strengthened by 
diagonal bolts or rods. 

In the drawings ii represented a method of forming a fomi* 

dation by means of caat iron plates connected with bolts 

anchored in the earth. The vertical rods or boltfi^ at their 

lower extremities, arc furnished with movable arms or flukes ; 

these, when opened, prevent the return of the holts. The 

earth, between the foundation plates and the flukes, may be 

compressed to any required degree by means of nuts at the 

upper ends of the bolts. This method may he used for piejs, 

&c< 

[IMnted, 2a. M, Dmwin^, S^ L&ndoiL Jounul i^^wi^n's), vqL 14 (om- 
J<nned serka), p, 3W.] 

A.D. 1833, July 4.— UTo. 6446. 

MITCHELL, ALEXAimEE. — "A dock of improved conBtniDi^ 
** tion, to facilitate the repairing, building or retaining of 
" ehipa and other floating bodioB." 
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Tbis invention conaista ; — 

let. Of a graving dock with a. buoyant flooring* The floor- 
ing being held down, by a suitftble contrivance, at its level of 
low water, can be aflierwardfi liberated eo as to rise and fEtll 
ivith tbe tide, and to carry upon it the ehip or veaael to be 
repaired or buiLfc. Tbe buoyftncy of tbe floor can be obtained 
eitber by air- tight veaeelja or by tbe floating power of tbe floor 
itself, 

2nd. The said flooring can be retained in its eituation and 
guided in its rise and fall either by piles or by means of moor-* 
ing chains or cordage. 

3rd* ** The appli<^tion to the lower end of a wooden pile, 

" or to a nietiil pin or shaft, ofa broad metal screw or worm, 

for the purpose of enabling aocb a pile or pin to be inserted 

or eitjracted from the gronnd, by cansing it to turn upon its 

'■ axis by means of cross levers when it ia placed with its 

*' point directed upon penetrable ground,** 

41b. Of ** piles, pins, or shafts, &o armed with broad metal 

worms or screws, whether the same be employed in the con- 

struetion of a dock," " or for piling ground for the support 

^ ** of buildings or embankments, or to obtain a secure hold of 

tbe ground for the purposes of mooring' or holding fast 

ships and other floating or etationary bodies." 

[Prmtod, Is* ind, Drawingrg, g^^ Bepertoiy of Arts, vol. 1 (hao §efif»}f 
p. flSi »l*tJ vol. 10 (entarffsd *?i*te*)^ ri, 115; LoxieIqH Journo] (Ncwion^gh 
ToL 4 {coHJoin^l s^yi^). p. 1:1; and voL 'M imnjitiiteti iteri^x)^ p. 25(1; 
MeehAaicii' Maflaxltio, voL m, tjp. 158 miid S^. o-nti voL 4il. p. 624! Ptttent 
Jmurnal, Vi>1.3, p. Vii Eii^neers* ond ArthitectH' Joumal. ¥ol. i, p. ^iS, 
ToL 1 p* S7. ToL \ p, IBU vol 7. p. tja* and vol 13, p, 85 ; and InvBRtOTfl' 
AdifwsMas^ vol. 4, p, Ifitt. Eiteniled lur 14 jewia («^ Na. ll,777J J 

A.D. 1833, Deoember IL—Ko. 6522. 
[AFFLECK, Thomas. — " Improvement in the means and 
machinery for deepening and excavating the beds of rivers, 
I '* removing mud banks, bai"s, and other obstructions to na^d* 
" gation.'^ 

This invention consista in directing, impeding, confining, 
and restraining tbe currents of running waters, so that the 
pressure or running force of snob streams may act with in- 
creaaed power upon certain pai-ts of tbe banks, beds, and 
shallows, and thus excavate and wash away any obatmction 
and form new and capacious channels for the fi^e coarse of 
the stream and of navigation* 
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The drawings show this invention applied to practical pnr- 

posee by means of yariooB kinds of apparatus. In one plan 

a row of piles driven deep into the sand or mnd, tare oonnected 

at the top by timbers, and form a line so as to obstmct the 

stream as required. In another plan, a moored vessel, deep 

in the water, carries a framework of timbers ; these timberB 

or flaps may fold up npon occasion. A timber cross may be 

held together and weighted by a cast iron central plate. A 

series of stakes, pile rods carrying a block of timber, a line of 

flap gates, a line of piling, and portable swinging frames, are 

also described and shown. Other means consist of, a timber 

log connected to piles, a series of logs, a line of agitators, a 

floating beam, a cross frame of timber, a porcnpine roUer, 

wedge-formed apparatus, and shutters connected to a pier. 

Pumps, driven by steam may be made to force water, in jets, 

against the bottom. 

PEMnted, 1«. Drawing. See London Joomal (Neurton's), vol. 2 (eof 
joined seriee), p. 71; and vol. 4 {conjoined aeries), p. aTS; also BoUb 
Chapel Reports, 7th Report, p. 148.J 

A.D. 1835, November 6.— No. 6924. 

AD COOK, Henby. — "Improvements at docks and quajB^ to 
'* facilitate the importation and exportation of merchsadue, 
" and abridge labour." 

An arrangement of water wheels, in connection wifli taaaks 
and raising gear, such as cranes and inclined planes, is applied 
to the loading and unloading of vessels at docks and quays. 
The water wheels may be worked either by the tide or by 
tanks filled by the tide, or by any other water supply. 

When the water has worked any of the said water-wheels, 
it "must be conducted through trenches, and thence again 
" returned to the waters of the docks or into the tidal stream, 
" or be discharged into any place, where they wiU flow freely 
" away." 

In this invention, the difference of level between the water 
in the docks and that in the tidal stream is utilised in the 
following manner : — ^A culvert or drain is made, ** four feet, 
" more or less, below the surface of the waters in such dockE 
** at the lowest know high- water level ; such culvert or drain 
" 18 made to extend throxighoTi.^) \;\i<&\QTi^(^iv& Q»^«aAh dooks, or 
" quays respectively in a line oi dir^cVKoTi -^nanS^^ -^ir^ '^ 
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** BliedB or Govered ways of the docks .or quays, and as it is 
*' BO mnch beneath the surface of the ground, soch culvert 
** or drain is arched over, and that part of the trench or cut- 
*' ting above the cnlvert or drain is again filled up with earth, 
*' and pared in the usual manner, so as to bring its surface 
** equal to the general surface of such docks or quays." 
CFrfait«d.U. Drawing.] 

A.D. 1836, May 13.— No. 7092. 
GBAHAME, Thomas.— "Improvements in passing boats and 
** other bodies from one level to another." 

Two small canals are carried forward upon the upper level ; 
they are fitted with floodgates. There arc also two parallel 
diy cuts, of dimensions sufficient to receive certain tanks, and 
these are met by two lower canals from the lower level, similar 
to those at the upper level. Throe rows of uprights form the 
sides of the dry cuts, and rise to the top of the upper canals ; 
to each upright there are two wheels on horizontal axes, one 
at the top and the other at the bottom. These wheels carry 
endless chains, and the tanks, one in one cut, the other in 
the other cut, are capable of being raised or lowered by means 
of endless chains at opposite sides of the same cut ; the two 
tanks, thus mounted, counterbalance each other, one being 
suspended at the top, the other at the bottom of the descent. 
Certain dead weights, attached to pipes or conduits, extend 
all along the chains at the outer sides of the outer pillars ; 
by increasing the weight of the upper load, or by diminishing 
that of the lower load, the upper and lower tanks may change 
their respective levels. 

Brakes are used, by way of precaution, in this invention. 
[Printed, 8d. Drawing. See Reportory of Arts, vol. 7 (new seriee), p. 144.] 

A.D. 1836, September 3.— No. 7180. 
BUSH, William. — *' Improvements in the means of and in 
" the apjMkratus for building and working under water, part 
** of which improvements are applicable to other purposes." 

1st. A mode of combining and using double cones or conical 
frames of wood for constructing the foundations of lighthouses 
-and other buildings below the surface of the water. Two 
ooncentrio cones on the same base, one wider than the other 
at the upper part, are sunk in the position rec\jair«3L» ^Kk^ "Qm^ 
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masonry work is buiU within them. The fonndatian b^^ 
bniltt the conee afg remored. 

SIbd. " Apply iBg air pumps in dicing heiUM, in place of 
** pumping mr ddwn fVom above/' The pampB &re in ccm* 
neotioti with an air pipe which ia ittpported abovo the snrfa^je 
of the water. 

3rd. Combining a pump with a diving drees or helmet, 
whereby the diver may supply himtelf with air from above. 
The pump id encloeed iu an air-tight vessel, which Btipplies 
the diver with air to breathe. 

4th. A belt ii worn to enarble the driver to rise or descend 
in the water, accurding to whether air is admitted to the said 
belt, or withdrawn therefrom. 

5th. '' The application of a compass to the helmet of a 
'* diving dress, to facilitate the diver in ascertaining hii 
" position, or the position of any object below the water," 
The compass is suspended so that it will at &11 times retain 
its horizontal position. The diver may, by looldug downwardi, 
readily see the position of any object ^ and ascertain the direc- 
tion in which he moves. 

Imprinted, !*♦ Jkd, BrQwiiLgs. Sfie Ecportory of Art«+ vol. 7 {n^w MriitK 
p. 300.3 

A,D, 1837. July 10.— No. 7399. 
WATERSTOH, John jAMii:^,— *'ImprovementB applicable to 
** the intercepting and directing of currents and v^'aves of 
'* water." 

Ist, The " hydranlic sci'een.*'^ — This apparatus is to cauf© 
hanks of sedimentftrj materials to be produced or angmented ; 
also to reclaim ground from the water. A rigid acreen coti' 
sists of inclined surfaces framed together and Bunk to ihQ 
bottom of the water j this screen deflects *'pEtrt of the force 
'* of the current downwards." In another rigid screen with 
a ponderous base, the surface oppoeing the cm*reufc is npri^t. 
A partially flexible screen is so made as to fold down before 
the current moving in one direction, and ritte and maintaJn 
an upright position before a current moving in the opposite 
direction ; it is connected to a heavy frame, sunken so as Iso 
maintain its poeition against the power of the current, A 
buoyant ecreen consists of staves connected at their lower 
extremities to a luoored chain cable. 
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2nd. The "qnell water." — ^This floating apparatus affords 
the protection of a breakwater, ** which will admit of vessels 
*' passing throngh it daring a storm without damage being 
•* Bustomed on either part." " This is composed of a series 
" of parallel or radiant lines of frames floating at the surface 
" of the water," " each line being secured at both extremities 
«* to moorings, but not otherwise connected with the lines 
" adjacent; the frames of each line to diminish in size 
" towards the most exposed side of the quell water. The 
*' mode of their construction and connection with the central 
*' line of cable has been designed to combine strength and 
" lightness, with a certain degree of elasticity of the joints 
'* and facility of being kept in repair." 
[Printed, 1«. Drawing.] 

A.D. 1837, December 19.— No. 7517. 
PrrCHEB, William Henby. — {A communication.) — "Im- 
** provements in the construction of docks and apparatus 
** for repairing ships and vessels." 

The dock carries, at its upper part, on each side, longitudinal 
frames, connected to the plungers of hydraulic presses. The 
presses, two in number, are securely fixed, and mounted hori- 
zontally upon brickwork at the end of the dock. The cross 
heads of the plungers are connected to the frames by con- 
necting rods. To each frame are fixed at suitable intervals, 
chains that proceed over pulleys, vertically, to cross pieces 
to which are attached transverse beams for receiving and 
supporting the keel of the vessel to be raised. 

The vessel to be raised for repair having entered the dock, 
is fixed therein by means of certain toothed triangular pieces 
in connection with uprights that are fastened to the ship. 
The force pumps are then worked till the plungers arrive 
at the end of their stroke, thus raising the vessel by means of 
the above mentioned frames, chains, and transverse beams. 
The cross pieces of the transverse beams are represented as 
sliding in fixed vertical guides attached to the side of the 
dock. When the vessel is raised, the chains are retained 
in position by stops or bolts. 

To lower the vessel into the water, the stops or bolts are 
removed, and the water is allowed to flow slowly from the 
cylinders of the hydraulic presses. 
[Printed, lOci. Drawing.] 
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A.D. 1838, July 2.--N0. 7718. 
TAYLER, Joseph Needham. — Methods of lessening the force 
of waves, and of reducing them to "broken water," "thereby 
" preventing the injnry done to, and increasing the durability 
" of breakwaters, mole heads, piers, fortifications, lighthouses, 
** docks, wharfs, landing places, embankments, bridges, or 
" pontoon bridges;" also of "adding to the security and 
" defence of harbors, roadsteads, anchorages, and other 
** places exposed to the violent action of the waves." 

The principle, in this invention, is to oppose "yielding 
" bodies," instead of a solid fixed resistance, to the force of 
the waves. These yielding bodies are composed of wood and 
iron trussed together and they partly float and partly rest 
upon their keels ; in deep water they entirely float. 

The drawings show a floating caisson breakwater, of which 
one- third floats above the surface of the water ; this is com* 
posed partly of iron and partly of timber. Another floating 
breakwater *' is composed entirely of red pine timber 
"** so arranged that three fourths of the quantity of the timber 
** will be immersed in the water." These breakwaters are 
attached to moorings. The moorings are formed of straight- 
grained timber; they are shackled together by a link of 
common mooring chain. Sometimes a length of common 
chain connects these moorings to the anchors or mooring 
blocks, as they are never intended to strike the ground. In 
a floating buoy, composed of timber, dovetailed and bolted 
together, there is a mast about twenty feet high stepped oai 
the deck. 

[Printed, lOd. Drawing. See Repertory of Arts, vol. 17 {new aeries), 
p. 162 ; London Journal (Newton*8), vol. 13 {conjoined series) , p. 292 ; and 
Mechanics* l£a«azine, vol. 85, p. 854.] 

A.D. 1838, August 30.— ITo. 7789. 
KNILL, Henry. — ** Improvements in cleansing the bottoms 
" of docks, rivers, and other waters." 

This invention is accomplished "by means of a steamboat 
** or vessel having a rake or such like proper instrument 
'" for drawing or raking the mud into a tideway or stream, in 
" order to the same being carried away." 

The drawings show a steamboat with a rake towed from 
the stem thereof by means of rods and chains. The rake is 
made of -svrought iron and has teeth. The rods, being fixed 
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to the rake, keep it nprig^t and well to its work when the 

vessel is mof\rktg^ and the chains proceeding from the rods 

are attached to the sides of the vessel, one rod and chain to 

each side. A third chain attached to the rake and passigig 

over the stem is woriced by a windlass. " By this arrange- 

'' ment the rake can readily be raised when it is desired to 

** be put out of action." 

lEb cleansing the bottoms of waters according to tlds 

invention, " supposing it to be a dock or other water opening 

'' into a tideway or stream, the steamboat is caased to rake 

** up the bottom, and thereby to disturb the mud, and to 

" d^w it out towards and into the tideway or stream. The 

" consequence of such raking or disturbing of the mud will 

" be that it will mix with the current, and will flow as well 

** as be raked into the stream or tideway, by which the mud 

" will be carried away. And in cleansing the bottom of 

** rivers, particularly in quiet places in some degree out of 

** the tideway or stream, where deposits of mud accumulate 

" quickly, the steamboat, by the rake or such like apparatus, 

" disturbs and rakes the mud, and it flows, as well as is drawn 

** into the tideway or stream," and thus by this invention 

may the bottoms of docks, rivers, and other waters be cleansed 

with facility. 

[Printed, 9d. Drawing. See Bepertory of Arts, vol. 12 {new series), p. 73 ;. 
audliCHidon Journal {NetttoM-'sj, voL X5 {cot^oined aeries), p. 288.3 



A.D. 1839, March 27.— No. 8017. 

NEWTON, William. — {A comrminication.) — ** Machinery for 
' ' cutting and removing earth, which machinery is applicaJble 
** to the digging of canals and the levelling of ground for rail- 
'* roads or ordinary roads, and similar earthworks." 

The said machinery consists in *'a peculiar arrangement 
** and construction of apparatus mounted in a carriage, m 
' * which a series of rotary cutters or peckers are made to break 
*' the ground as the carriage advances ; and also to conduct or 
^' throw the earth thus loosened into a series of travelling 
" buckets or shelves, which carry it up out of the excavation, 
** and deliver it into a series of troughs, moving in a trans- 
** verse direction, for the purpose of carrying off* and dis- 
** chargiug the loose earth raised into carts or \Sk\/^ ^sk? 
" convenient situation by the side oi t\ie e^ew?^\»vycLr 
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The rotary pockera have teefcli which peck into the earth 
aide ways as they revolve, their axes being somewhat inoUned 
to a vertical liiie. The ahafta of cnttera or peckera are i op- 
ported at bottom in aockets formed in a plate called " tha Iel- 
*^ dined plane '* fixed tmder the back of the csarriage. As it is 
cut, the loose earth falls upon the inclined plane and is pushed 
by the ai*ms of the lower peckers into a receaa from which it is 
taken up by the travelling buckets. The buckets are mounted 
on an inclined endloes chain. The diicharging troughs are 
connected U) a horizontal endless chain that passes over two 
tenaioii rollei's, and hm several intermediate hearing rollers. 

The several arrangements for pecking, raising, and deliver- 
ing the earth, as well aa for traversing the carriage, are 
driven b}' a steam engine on the platform of the machine, 

[Prititetl,lOrf. Dmwittft* ^eeJjoDdon Jtmria.! {Neiotan'a}, vol m(&o^ioined 
§&ri€4), ]h 57 i ftud Inventors' Advocate, v6i. L p* XSL] 

A,D. 1839, October 10.— Fo. S238. 
SMITH, James.— ^* Improvements applicable to canal navi' 
*' gation,^' 

Ist. '' A new and peculiar mode of lockage, whereby the 
•* vessel i or boats passing along tbe line of canal rise or d.rop, 
" as the case may be, from one level to another without haTtng 
^* to be stopped/' This result is attained '* by confining the 
" differonce of altitudes at each lock to from twelve to eighteen 
" inches, and by allowing the vessel to pass over the lock 
'* gates, depressing them under water to the depth of the 
*' draught of the vessel." 

In this invention, the canal at the place of the lock is con- 
tracted, and the lock gate is hinged, l>y a horizontal hinge, to 
n sill nearly on a level with the bottom of the canal, so as to 
be watertight or nearly so. The pressm-e of the head of water 
in the nppor level of the canal keeps the gate tight up to 
" checks * * at the sides of the lock, the checks being at about 
forty-five degrees to the horizon. When a vessel arrives at a 
lock gate, its temporary prow presses against a roller at the 
top of the gate and bears it down , thus admitting the vessel 
to the higher or lower level, as the case may lie, and allowinifl 
K imall quant it}' of water to pass from the higher to the lowe^l 
love!. As soon aa the vessel has passed thixiugb, the pressure J 
of water shuts the gate. 
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The Beoond impTOYemeiity relEiteB to propelling boats artd hae 
no referenoe to subjects treated of in this seriea of Abridg- 
ments* 

tPrinted( IM, ]>mwtiig, See B^portary of AHu, vol 14 {new m^iBs)^ p* 148 
and l[]?Q£ttora' Advoca^> vol. s, p- s«.] 

A.D. 1841, Fobmiiry 16.— ITo. 8848. 
SOAMP, William. — " An application of machinery to ateam 
" veiselfi for the removal of sand, mud, soil, and other matters 
*' from the sea, nvers, dockB, liarljoure, and other bodies of 
" waters.'* 

This invention relates to a mode of applying an apparatus, 
in combiaation with the propelling machinery of a eteamboatj 
to agitate the sand or other matters " at the bottom of the 
** water of the sea, rivers, docks, harbonrs^ and other bodiea 
" of water, and thns to cause the same to mix with the snr- 
" ronnding water, and by the flowing off of the water to re- 
" move such sand, mud, soil, and other matters which may 
" from time have settled from the place where the aame has 
" accumulated.'^ 

The drawings ropresent the said apparatrus or agitator at the 
stern of a steamboat. This agitator is a cylinder having spikee 
or teeth ; it is mounted in bearings at the lower eactremitiea of 
two side rods that are supported at the sides of the vesBol (on© 
on each aide) towards the stem. The upper axis, on which the 
rods are capable of free motion j receives rotary motion from 
the paddle ehaft of the engine and the motion of the upper 
axis ie communicated to the lower axis by means of pulleys 
and endless chains. The forward motion of the vessel com- 
bined with the rotation of the agitator tends fco remove the 
sand, &c. 

" When the agitator is not required for use, it is to be raised 

'* ont of the water by the chains and windlass for that pur- 

" poee." 

[Printwl^ lOd, Brawl lu^. £leB Heolianicj** Haga^ino, voL S5, p, 207 : a.ho 
invmUtr^* Advuoftte^ tqL £, p. 133.1 



A.D. 1841, Mai^3h 17. -Ko. 8B87. 
WEJjLS, HBimif AcouBTua.— **Improvement6 in machitei? 
** for driving piles/* 
[So SpecificatLoii eftrollod, j 
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iLJD. 1841 J September 6.^No. &068. 
FELLETAiS', Pibrbe,— *'Improvann?nts in propelling iinid® 
*' and vesBela/' 

Tlie portioa of tMa invention whicli relates to e mptyi ng 
docks or reservoira conBiBts in the application, to tliese pui"- 
posea, of the cjombined forces of steam from a boiler mixed 
with the gasea from the fnmace of the said boiler. 

The jsteam and gases are con%t)yed to a glide valTe appai-atnfl 
which is worked by a email steam engine iropplied with ateam 
from a small ateam pipe in connection with the said hoilefr* 
The slide valve admits the steam and gases into inflatable baga 
alteniately, and the inflation of the said hags di-ives a stream 
of water alternately through two horiaontal main pipes, eorre- 
sponiiLog mspectively to the bags. A rising main and elide or 
feitop valve ia connected with one or both of the aaid horizontal 
main pipes, thereby enabling draining to be effected or the 
raising of wnter for other purposes to be accomplished. 

The di'a wings show the boiler, steam engine, alidevalviea, 
a/nd horizontal main pipes plumed in a vessel for the purposeB 
of propulsion. 

To economise fuel^ instead of leading the pipe conveying the 
steam and gaaes at once into the slido valve box, it ia lead into 
a second boiler, '* te expend its heat in heating the wuter in 
"* thia aecond boiler." The steam pipe from the second boiler 
IB lead round the famace flue of the first boiler getting 
additional heat nntil It enters the said slide valve box. 
£pTiiit«d, U. Drawinff.] 

A.D. 1841, September 21.—lSro, 9094, 
BUSH, WiJ^UAAL^^" Improvements in the means of and in 
*• the apparatus for building and working under water." 

This invention ' ' relates to means and apparatus for working 
** under watei*, in oi'der to prodace excavations and building 
*' foundations of lighthouses, piers, jetty a, and other stmctiires 
** under water/* 

The Invention consists in ' * constmcting the interior of a 
"* caissoon in such manner that the work people may be sup* 
" plied with compressed air, and be able to i-aise the materials 
** excavated, and to make or construct foundationa ajid 
"* Imildings/* 

The Ciimon h made of cast-irou -pV^W^, \ta iay^^ ^^saA 
rises above the level of the water, italoi^eT i?^Tt ^^^\& ^n ^^a 
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bottom that the foimdation is to be oommenced upon. The 
interior of the caisson is divided into four separate oom- 
partments. The lowest compartment is that in which the 
workmen work, and it serves the purpose of a diving bell, for 
it receives air for the men to breathe and to keep out the 
water. A manhole, closed by a valve, connects this chamber 
with an intermediate chamber, and the latter chamber is con- 
nected to a third chamber that proceeds to the upper air, by- 
two manholes, also valved. The third chamber contains an 
air pump. A fourth chamber, surrounding the upper part 
of the third chamber, can be charged more or less with water 
to sink the apparatus. The intermediate chamber enables the 
excavated earth to be raised. The lower chamber is con- 
siderably filled with masonry, and the whole of the interior 
works of the caisson removed gradually, the building being 
continued. The upper part of the caisson may be removed or 
it may remain to constitute a portion of the building. 

[Printed, Is. Drawing. See Mechanics' Magazine, vol. 46, p. 169; Ex- 
^ . VOL" " ' '' " "" " ' ' ~" 



chequer Reports, vol 9, p. 6S1; and Law Journal (Bxchequer), vol. 23,. 
p. 25V.3 

A.D. 1841, September 21.— -No. 9096. 
DUNCAN, John. — (A communication.) — "Improvements in 
'* machinery for driving piles." 

** The object of the invention is so to construct machinery 
" for driving piles that the machinery may travel pro- 
*' gressively along the piles which have been driven by such 
** machinery, and by means of a suitable saw to cut off the 
" upper ends of the piles to the height desired.** 

** The pile-driving engine is mounted on a carriage with 
" wheels, such wheels being guided in their progress along the 
" tops of the piles by temporary rails or other suitable sur- 
'* faces thereon, and which are readily applied to and moved 
" from the piles as the carriage progresses.** 

The framings and uprights are of the ordinary construction, 
as well as the monkeys and weights. Flanged wheels, attached 
to the horizontal firaming enable the apparatus to travel on a 
temporary railway. A circular saw, mounted on a radiating 
and moveable arm is actuated from the driving shaft through 
bevil gear. 

A Disclaimer was enrolled, July 31, 1845, by Joshua Bur- 
rows Hyde and John Barker Huntmgdon, \» ^Voxel H>sife 
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interest in the Patent was assigned by the above-mentioned 
John Duncan. In this document, that part of the Specifica- 
tion which claimed "the application of a steam engine to 
" pile-driving machinery, in order by such power to raise 
** the monkey or weight," is disclaimed. 

[Printed, lOd. Drawing. See London Jourma (NewtoH's), yoL iS (eon- 
joined aeries), p. 81.] 

A.D. 1842, February 8.— No. 9247. 
SLEIGrH, Adderley Willcocks. — *' Methods of effecting and 
" forming sheltered floating harbours of safety by the em- 
** ployment of certain buoyant sea barriers applicable thereto, 
** and which said improvements are also applicable to and 
** useful for the formation of breakwaters, floating bridges, 
** lighthouses, and beacons, the protection of pier heads, 
** embankments, and for other similar purposes." 

These breakwaters consist of portable sloping platforms, 
partially immersed in the water, employed for the above- 
mentioned purposes. The said platforms are supported by 
floating hollow vessels or caissons, by which they are always 
maintained in a sloping position and are enabled to rise and 
fall with the tide. The caisson is either made of ribs of 
timber planked on the outside, or of sheet iron ; it is in the 
form of "an oblong longitudinal wedge." The bottom of 
the caisson is flat, and its upper surface rises at an acute 
angle from the extreme edge of the bottom. A strong timber 
** keel " extends through the centre of the caisson, and the 
top, bottom, and sides of the said caisson are supported and 
strengthened by stays. The platform is in imitation of the 
slope of a supposed beach. To form a sea and wind barrier, 
a suitable number are moored side by side, and they are con- 
nected together by ball and socket joints or links and toggle 
joints placed at the ends of the keel. The drawings show a 
harbour of refuge, in which the connected breakwaters are 
moored to the bottom of the sea. In modiflcations of this 
invention, the sloping platform may be attached to a floating 
framework, or it may be borne by a raft; it may even be 
used without any floating support, one edge being connected 
to the bottom of the sea. 

[Printed, 1«. 8c2. Drawings. See London Journal {Netoton^a), vol. 24 {eon- 
Joined series), p. 97; Mechanics* ^ag&aVne, noV^.-^. ^%\ «XLd Beoord 
of Patent Inyentionf, voL 1, p. 4.1 
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A.D. 1843, March 18.— No. 9670. H 

PIM, Wakeftelp, — ^' Improvementa in tbe const mctioTi or ^H 

** formation of bwoya or other watermarkB.*' 1 

The buoys made according to this invention haye the lower ^J 

end op^eu for the admission of water for a certain space i ^H 

apertures at the upper part of the open compartment allow ^1 

the air to escape. The eaid huoja may be made of iron, wood, J 

or other materials. ^H 

The method of construction of these buoys renders them ^B 

" more efiScient in service in consequence of greatly increasing 1 

*' th^ghtness or buoyancy, and also reducing the amount I 

"-' of ballafet with which they are nsnally charged to enable I 

** them to preBer^'e tboir erect pcjaition in the water. Baoye I 

** made in the ordinaiy manner (when of considerable sisse) I 

" with closed ends top and bottom, reqnire several hundred I 

** weight of ballast to bring them * over end/ or cause them I 

■ * to float iti an erect position <or nearly so) in the water ; I 

** wbicb ballaet or weighting compels the buoy to be im- | 
" mersed fnlly one half in the water. One of the most 
" important objects of a buoy \^, that it in.B.j be aeen as far 

" olF as possible, and consequently, the less it is hidden hj I 

*' immersion, of the greater aendce it becomes ; and another I 

" great feature in its constraction is lightness, as by weight I 

" the difRculties of mooritig and unmooring the bnoy is much ] 

" increased,** I 

The closing plate at the underneath part of the bno}- is I 

nearly one third of the length of the bnoy up^^^ards \ it closes I 

the air chamber and supports the necessaiy balla^^t. I 

[Printed, M. BtAwing, Sm London Journal {mwion*^), vol, 33 {^an* \ 
JQined 4^He§), p, 4(M j and Meehftuiea' Ma^ajsui©» vvl. 40, p, 14.] 

A.D. 18-13, March 21.— No. 9674, j 

TAYLER, Jos^u Ni:ii:inUM, and SMITH, WrLUAM HEimY.— I 

*' Improvements in breakwaters, beacons, and donnd- alarms, I 

'' aleo in landing or transmitting persons and goods over or I 

** through strata or obstructions of any nature, all of which I 

*' may be need either separately or in combination.*' I 

Only those portions of the inYenfcion which refer to break- I 

waters and beacons can be treated of in. t\\\a ^\6fcfe. i 

In one instfitnce of a floating breakwaX^T ^ot 4fi«^ "^^\&'e ^ ^Otis^ 
trBnswGTue double beams, embracmg t'b.^ tmi^cifeT^ ^'^ ^-w^*^^^ 
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are bo placed as to form nearly equilateral triangleH witli the 
timbera when viewed endwiea* A sjutem of diagonal faetening 
ie effected throughout* Galvanized iron bolta aro uaed 
together with Jefirey^s marine glue. The inc»oring cliains 
paeB over a lougitudxnal main donhle beam situate near the 
line of £ Data t ion. Tho liuojancy of the structure ia increased 
by means of piecea of cork cemented with Jeffrey's marine 
glue. 

A simple floating breakwater may b© formed by ainingiiig 
its timber B and beama ao as net to require acoring and facing , 
they are aecnred by bolting and glueing. ^ 

In anotboj" breakwater there ia an inclined open framework 
which ewingi upon pivots and also has mooring chains and 

■ screwed piles. A floating breakwater ia placod outglde thie 

■ aubmai'ine structure, to receive the top aea. 

The floating beacon ia formed by '* two cones united at the 
" smaller enda, the upper one inTerted and the lower on© 
" direct," A day beacon or beacon buoy coiisiata of an up- 
right maat which is passed looBely thi'ough a bouyant vessel 
Med with cork and firmly iecured to a mooring block, 

[Planted, ^, M, Druwicigft.] 

A.D. 1843, March 27.-^0. 9680, 
BBOW^, Sir SianiEti-—** Improvements in the construction 
" of break watera, and in constructing and erecting lighthouBee 
" and beacons J fixed and floating^ and in apparatus connected 
" therewith, and also in ancliora for mooring the same^ which 
" are applicable to ahipa and vessels/* 

The floating breakwater is wholly composed of wrought* 
iron bars or plates ; a part of the bara are angle iron» There 
is wrought-iron framing in the interior. Aii*- tight vessele, 
fitted close between the beams ^ extend tho whole length of 
the breakwater. The breakwater baa a chain bridle. 

The fixed breakwater may either be constructed of iron or 
timber ; if of iron, it is preserved from oxidation by zincing 
or coppering ; if of timber, it is preaerved from marine animals 
by Payne's preparation. The breakwater is conBtmcted in a 
smee of lengths, laid down , end to end^ either in a etraight 
line or in a curved line according to the locality. In th& 
se&tmn exposed to the sea, tlae w\io\e o£ "s^oa Wt% ^niployed 
A/i^ riv&ted to eacli other -^rbeifevet tTa^sy Itsiv'cd.^^, -kd.^ 
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ends are all bent over so as to overlapwherever they terminate. 
This breakwater is floated by means of tajiks, &c., towed to 
its destination, and allowed to take tlie ground by the tide. 

The anchor is of annealed malleable cast iron, and the 
transverse section of its shank is in the shape of a croBS. 

The metallic colmnn for the exhibition of sea lights is of 
metal of a suitable thickness ; the lower part of its interior 
is filled with earthy material. Each part or joint is floated 
to its destination. 

A floating lighthouse is steadied by a weight; it is also 
moored by a chain to a single anchor. 

A spindle floating beacon, upon the same principle as the 
floating lighthouse, is also described ai^d shown. 
[Printed, 1». 2rf. Drawingfs.] 

A.D. 1848, July 24.-tNo. 9860. 
NASMYTH, James. — "Improvements in machinery or appa- 
'* ratuB for driving piles, part or parts of which improvements 
** are applicable also to forging and stamping metals, and 
* * other substances. ' ' 

The weight of a pile-driving machine is raised by the direct 
action of a steam cylinder ; it is then allowed to fall on the 
head of the pile. 

The weight of the block or ram, together with the weight 
of the apparatus attached thereto, aids, by its continual pres- 
sure, in predisi)osing the pile to sink into the ground. 

Additional energy is given to the descent of the ram by the 
elasticity of compressed steam or air superadded to the force 
of gravity. 

The valve which admits the steam to lift the ram is itself 
opened by means of the direct action of the elastic force of the 
steam. 

After the blow is given, the point of a trigger is released 

from a lip on the valve rod ; the pressure of steam on the top 

of a small piston then forces down the valve, so as to re-admit 

steam from the boiler. This is followed by the rise of a ram, 

and the above-mentioned effects then take place, so as to cause 

this pile-driving machine to be self-acting, so far as a series 

of blows is concerned. 

[Printed, 1*. 6d. Drawings. See London 3 ournaSL VNewityiC is , -s^* IJb Vioowr 
ipined seriashp. 1; Mechanics' llagamxift, 'voV, A&»^^.*l'tW2ki^lt»\'«»^^ 
Fnotical JfecbabicB' /oumal, vol. !• p. 11 .'^ 
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A.B. 1843, December 5.— I^o. 0975. 
POTTS, Laweencb HoLKEB. — **ImprcivemeEts in the coa- 
** Btrnction of piers, embankments, breakwaters, and other 
" similar structures.** 

1st. The employment in the said structures of hollow piles, 
sunk "into their places bj the abstraction of the natnral 
" foundation into which they are sank, by suction,'* The 
pile is allowed to drop thi^ough the water into tlie sand. The 
top of the pile ban then an air-tight cap fitted npon it, whicli 
i& connected by means cF a flcsible tube to a receirer. Axi air 
pump connected to the receiver on the opposite side exhausts 
the receiver and draws up a mixture of sand and water. Ai | 
the sand is pumped up the pile descends by its own weight, 
and by the pressure of the atmoppberc. Modifications of this 
plan are used in combination with a large pipe or hollow pile 
B>nd flexible tul>e. 

2iid. The employment of the said hollow piles in " connec- 
" tion with ekeleton frames and tank dike cases^ to form 
*' piers, embankments, breakwaters, and other similar stmc- 
*' tures/* 

3rd. The employment "of chemical substances, simple or 
** compound, to agglutinate, indurate, and consolidate er 
" support the soil " in which the said hollow piles are inserted. 
It may be expedient to indurate the bottom soil by meatiB of 
hydraulic or other Jime, or by cliemical pastes or solutions, 
sent down through the hollow piles, 

4th. Tlie employment of dry cement in the construction of 1 

the said stmctures. "The dry cement may be delivered at 

** the spot where it is required through a continuous tube 

" from the surface of the water/' 

[Prtnl<?<i, U.*fL Pmwiiifrs. S^^ Bilechanica Ma^ziiif, vrsl. 40. p. 433; 
ArtisMin, vol, S, p. 3Sa ^ aiid Euginuers* and Architects' Jotirnal, vol. 7, 

A.D, 1844, January 30.— No. 10,026. 
PHYSICTK, Heney YtrntOTst, — ** Improvement a applicable to 
** applicable to machineiy for driving piles, " 

1st. The employment of an eridlesa chain for raising the 

monkey, and the means of guiding it as it travels.— A hori- 

MOMt^I base frame is mounted on. iNh.e^\a^ -xcA eu^\jorts a 

l;bii&eed upright, irom the top of ir^iicb. aYvoTee^ofe lmrmR^\3«iK 



.\%i:^H 



F 

^^ of IT 



HABBOimS, DOCKS, CABALS, Ac. 



81 



of iron projects in order to hold the vertical rail upon wliich 
the monkey slidea. The rail has a pulley at its lower ex- 
tremity and flroothei* at it« apex 5 these pulleys suBtaiu between 
them a flat endlcis chain that carries up the monkey when it 
has delivered its blow. 

2nd, Supporting and oonducting the chain in a groove 
formed in the leading rail, 

3rd, The conati-Tiction of the monkey and its appendages.—* 
The block of the monkey is formed by two pieces bolted 
together. Antifriction rollers at its back work against guide 
bai*s affixed to the letiding rail, and a leyer ctitch at its upper 
part in conjunction with a projecting aim suitably B^ed on 
the leading i-ail, causes the monkey to fall on the bead of the 
pile. 

4ih, To drive a pile which is not exactly in front of the 
machine, the whole of the front part of the driving apparatus 
can be turned round upon a vertical axle ; it can also be shifted 
in a lateral direction or inclined, 

5th, In a modification of this machine which carries two 
monkeys, an auger is shown that is mounted so as to bore a 
borixontal hole in the pile, 

6th, To diaw a pile, it is first loosened by lateral blows, and 
then raised by clips attached to the rope that holds up the 
moukey. The weight of the monkey draws up the pile. 

7th, One pile guides its neighbour by means of a rib of 
wood. The recesses between the piles are filled with well 
rammed clay, 

fPrinted* u. lOrf, Brawit^ers.] 

A,D. 1844, April lO.^Ifo. 10,141, 

AITKEN, Jon^. — '*Improvementa in water machines or 
*■ eugiues on steam engines, and the mode of traction on or 

in caisals or other waters." 

The improvements in this invention which can be treated of 
in this series of Abridgments ai-e the Ist, 4tb, and 5th, 

1st. " Worldng di-edging machines for cleansing and deep* 
" eniug tideways of rivers by means of power obtained from 
" the tide," The dredging machinery is sustained b^^ ^^V 
able vessel^ and is di-iven by an nnderaVot ^fs^X^v Vti&^,^\!^^^ 
QommuiiJcittea motion to the main shaft. 
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4th. *^ A mod© of tractiou on or m caoftla and oblier watere* 
" bj means of atoioapheiic preaaure acting mto a parUal 
'* Tftdntm obtained by water/* The pipe i a wluoh the v»cu.nin 

I IB obtained is placed longitudinally jiu^t below the sttrfaca of 
the watei", so that npon the water being withdrawn firom its 
interior, a travelling piston ia propelled. Tlie pipe has a longi- 
tudinal slit with a valve, so as to allow of the piston beiug 
oonneoted to a veisel on the water, and to move the a&id 

[' vessel 08 oaTriages are moved on atmospheric railwajs. Ab 

the longittiditial valve is lifted the pressure of the air forces 

water into the tiwjtion pipe, and the air and water press 

forward the piston into the yacttous pipe. Water eduction 

ways and transverse valves are used for the production of the 

Tacuum. ThQ correct working of the valves may be facilitated 

bj the use of the electric telegraph. 

Sth. A mode of loading or discharging Bhips bj means of 

the jjower of the tide in tidal rivei'a. A water wheel cajTried 

by a snifcable raft is brought alongside the ship and made fast. 

Driving bands communicate motion from the water wheel to 

pnlleys on board the ship. 

[PrlntofJ. M. BTKwinf^. See Mecbanfcs' MagasinBi toI. ^3^ pu 172 j Ldndcm 
Juurmki (iVffiofoi*>), vol. 26 {cojiioined ie^i&f) , p. ^lU \ ajkdEni^biaer^a and 
Arcliitcct*' J^umal} toI. 7, p. 409.] 

I A.D, 1844, May 2^,—¥o. 10,195. 

BEEKI^EE, James, — "Arangementa for. constructing har- 
" bourBj piers, and buUdingfl in water, for cleansing harbouj^ 
** and for raising sunken vessels." 

The parte of the invention which relate to harbonrs, piers, 
and buildirigB in water are : — - 

A wall may be built near to a ciuarry, and floated to a dis- 
tance, and then placed where it is to remain permanently. 
For this purpose a floating structure is built in compartments 
of two diBtinct kinds or seta ; one set ii to oontaiti the waB, 
the other set to afford buoyancy to the structure. The floata- 
tion compartments surround those for containing the wall ; 
" they may be of any convenient number and iize ; each ia to 
" be fttmishod with the means of letting in the water when 
" required, and at other times to bo perfectly water-tight." 

Another part of this invention consists in the applieatioii of 
the said floating structure or vessel to cleansing harbouiB. 
" A Itii'g^ qaedititj of water may be tmuaierre^l ^ Vm^ i$^u» 
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" at whicli its scouring effects are required and confined untill 
** low water, and tlie slip bottom ends being let go, the water 
** may be suddenly discharged, so as to produce an excellent 
" scourer for cleansing the harbour." 

Another part of this invention consists in arrangements for 
driving the piles occasionally required in constructing build- 
ings in water. In one instance, a pile engiae drives three 
piles at once, the outside ones forming guides. Piles may be 
driven to any depth by means of spars, and at first as sheer 
poles lashed with small chains ; each length is screwed on at 
the scarf, and the driving operation repeated. 

[Printed, lOrf. Drawray. See London Journal {Newton*BU vol. 26 («m- 

joined aeries), p. 887 ; and Enginieers' and Architects' Journal, vol. 8, 

p.53.] 

A.D. 1845, April 2.— No. 10,586. 
MULLEY, William Robinson, and MASO!N^, Gbokgb, junior. 
— " Improvements in collecting and raising stone or substances 
" from below water." 

The object of this invention " is to apply the power of steam 
'' in a suitable vessel to drag dredging bags, and to raise 
" them and cement stone or other matters collected thereby 
** into the vessel." 

The dredge consists of a strong wrought-iron frame, the 
lower edge of which is curved and steeled being sharp the 
more readily to collect. To retain the substances collected, a 
bag of chain network is fastened to the frame. "At the ex- 
" tremity of the bag a provision is made more readily to 
" discharge the substances collected ; " the disengagement of 
a chain or pin releases a rod. 

The hoisting chain of the dredge passes over a sheave at the 
gib-head to a windlass, which is driven from the paddle shaft 
by means of a pinion, chain, and chain wheels. The machinery 
is arranged so that when the dredge and bag is hoisted suffi- 
ciently] high to discharge its contents into the vessel, the 
motion of the windlass is stopped by a lever which is operated 
upon by the hoisting chain passing through a collar, to which 
small chains are brought, operating on the lever, whereby the 
clutch which connects the moving power with the pinion is 
disengaged. The windlass is retained in its position by a 
brake wheel. 

[Printed, lOd. Drawing. See Bmertoiy of Art8,ToU ^ QmlaY««dl ««vW\« 
p. 286 ; and Engineers' and Architects* lounvaiL, no\. ^> ''^ A^ 
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A.D, 1845, June a-m. 1(>,705. ^ 

BBENTf WlMJAM BftEKT. — **Improyemeiite in m&cliiiiaiy ftr 
** cutting or 63£c&Tfttmg and removing eartli," 

These improvemente "* are particularly applicable to cutting 
*' trenches in the ground for the coTisfcruction of railw^js or 
** canak." 

The machine which jb the subject of this invention is formed 
by combining several horizontal frames one upon another* A 
series of these frames are connected Mid fastened together hj 
veirtical bolte, the lower frame having brackets attached to its 
under side to support the axjei of running wheels, whereby 
the whole is made to constitute a carriage which may be 
drawn forward by horses. In each frame segmental lever 
cutters are motinted upon studs; they have aprmge behind 
them and stops to *' limit the e^ctent of the cutters receding 
" inwards/* The cutters are hoiizontal as well as vertical, 
the horizontal cutters lieing brought into action after the 
excavating of the trench has been carried on to a certain 
depth- In this way portions of earth are separated by ctitting 
mciaions both vertically and horizontally^ and when that has 
been suflBciently effected, the earth is removed in large clods 
by any con^^enient means. 

[Printed, flff. Dra^viTlg.] 

A.D. 1845, July 29.— Ifl'o. 10,790. 
BBOWW, Sir Samuel. — ** Improvements in the formation of 
*' embankments for canals, docks, and sea walls, and in the 
" conveyance and propulsion of locomotive engines and other 
** carriages or bodies on caoals and other inland waters, and 
'* also on rail and other roads, and in propelling vessels cut 
" the ocean and navigable rivers," 

The only portion of this invention which belongs to this 
series of Abridgments is, the formation of the said embank- 
ments. 

The impi*ovements in the formation of embankments consist 
in eonstructing thin walls of bricks eat in. moitar, about a foot 
apart ; the space is filled in with concrete. Another plan is 
to drive a single row of sheeting piles, totigued and grooved, 
below the foundations within the outer and inner walls* The 
work exposed to the sea may be picotieete^ Vj a.\]ro\^CK^^ 
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"mbble without mort»r. For an inland caaal a coram on eariE 
work embankment will sTiffiee^ ** and the narrow brick walli^ 
*' or the sheeting piles before mentioned, bnllt iix the ceiitre 
'* of the embankment, will render it completely water-tight, 
" as If the whole embankment or sea wall was impervious." 
[Printodtl*, Drawings,] 



A.!). 1846, Febmaiy 11.— IS^o. 11,077. 

CIARKE, Thomas, FKEEMAJ^, Mahk, aud YAELEY, Joan. 
— " Improyements in obtaining and applying motive power, 
** parts of which are applicable to the regulating and control- 
'* litig of fluids.'' 

The 8th head of this invention coneiata **in a method of 
*' appljTng the motive power obtainable from the pressure of 
*' the atmosphere, or of steam, or of compressed air, to the 
*' working of pile- driving engines." 

In one ingtance, the ordinary framing of a pile-driving 
engine supports a vei-tical tttho or cylinder having a longitu- 
dinal ilit in it similar to the traction tube of atmoepherio 
railways* A piston of a semi- globular foi*m m linked to a 
connectiAg plate which slides on guide wheels in the longitu* 
dinal slit atid haa the monkey suspended from it. The cjliuder 
is closed at the top, but a flexible tube ** serves to establish a 
communication between the upper part of the cylinder and 
ML exhaustiug appai'atus.'* '* The lower end of the cylinder 
ig loft open. The monkey is raised by exiuiustiug the air 
from the top of the cylinder aiid admitting the external 
I ** atmosphere beneath the piston, and is let fall ft'om the top 
in the usual way." Auother pile engine on the same 
principle j but with tw^o tubes, is shown in the diiiwiugs. 

In another inetance, an exhausting cylinder without any 
slit is employed. This cylinder is kiclincd and is open at the 
top ; it is connected at the bottom to the exhausting apparatus. 
A chain proceeds from a piston in the tube over a pulley to a 
counterbalance weigbt attached to the monkey* This arrange- 
ment is worked by the hand lever of a valve. 

Low or high preisur© steam may be used in these machinee 
instead of air ; in this case there is no slit in the tulje. 

2ai ; inid Btii^ineers' and Architects* 3 cmTTial, vtAA^* v- ^^*^ 
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A.D. 1846, March 25.— No. 11,151. 

TAYLER, Joseph Needham. — '* ImprovementB in propelling 
" vessels," also *' improvements in constmcting vessels so as 
" to be nsed in combination with certain machinery or appa- 
" ratus for removing sand banks and other obstmctions to 
'* navigation, part or parts of which machinery or apparatus 
" may be nsed on railways, or may be adapted and applied to 
" carriages on common roads." 

The portion of the invention which relates to removing sand 
banks, <fec. has for its object the peculiar construction of cer- 
tain vessels fitted with the inventor's propellers, or other pro- 
pelling machinery, and the combination therewith of apparatns 
by means of which sand, &c. may be raised from the bottoms 
of rivers and of the sea. By means of this invention harbonrs 
may be formed. 

The invention consists in a form of vessel " whereby great 
" strength is secured for the after part thereof, as well as 
" extra support for the deck. To the stem of the vessel bo 
" constructed is attached the upper end of an inclined frame, 
** on the lower end of which is worked an instrument or in- 
** struments for raking or gathering up the soil and turning 
** it into a bucket, or a series of buckets on an endless cham, 
" which pass up the inclined frame and empty their contents * 
into a barge ** astern of the vessel, or into a carriage on board 
" the vessel, which carriage passes along a tram or railway 
" formed on the deck, and the soil or ballast is ultimately 
** deposited in the hold or carried away from the vessel." 

When the ground requires breaking up in order to be 
removed, a toothed blade is mounted on an axis for that pur- 
pose ; when the earth is hard a screw shaft in a tube is nsed. 
[Printed, 1*. 8d. Drawings.] 

A.D. 1846, July 14.— No. 11,292. 
KNIGHT, Geobge. — " Improvements in excavating and 
" dredging ; also in the formation of permanent and tem- 
" porary harbours, canals, bridges, docks, and other similar 
" works, and in the apparatus to be employed therein." 

That portion of the invention which relates to excavating 
aad dredging is not included in the present series of Abridg- 
mente. 
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This itiTention relates to the oonstructioa of walk, piers, 
imd other si mil a r orectioiiB by means of a ^'^ water fender/' 
aided by a flexible pipe or mud or fiand-extrftctiiig syphon and 
cmlverfc. The fender is constmcteti of strong cohtei iron 
plates J they are joined by dovetailed grooTes into whiehi dove- 
tailed rods elide. Tranfivenae roda are extended backwards so ^ 
as to suppoi-t the plates in a nearly irertieal position. fl 

In the syfjhon, a flexible pipe is bolted to a hole in the ^* 
water fender ; its onter end is in the ^ater and has a flattened 
mouthpiece which opens downwards ; its inner end ie famished 
with ft fa(?e vah^ that estublishea commmiication between the 
ddes of the fender. 

To detach fragments of rock that obstruct naTigation, crow* 
bars ai-e inserted into the fissures {by means of the telescope 
herein-after explained) and their upper extremities are con- 
nected to & Yeasel that sinks ^vitb the tide and thus exertfl 
power npon the crowbars. To c^ny away the obstaniction, 
i»ckliug is used in connection with a floating vessel. 

A submarine telescope consists of two pipes, ono for the 
tranamis^ioE of light, and the other for viewing the iliummated 
object. 

[Printed, 1*- M. Bruwlnga, j^6$ IiOiiiion Jomrn»l {N^9t>i&i^'sj,vtil. Sft {con-' i 

A.D, 1846, AuguBt 19.— ]SFo, 11,343. ™ 

HAMILTON, SAMtTEL Havek. — (j1 mimmmimtion.) — '^Im- 
** provements in maohiJiery or apparatus for dredging or 
" excavating." 

This arrangement of machinery is called & " eabniarine ex* 
^^ cavator or dredging machine/* The principal features erf 
novelty in this apparatus are ; — " Fii'stly, the adaptation of 
' ' fibovelfi or scoops hanging aa levers, and fitting the com- 
** partments or bo:ceB formed in a frame, which sborelB or 
" Bcoups, by their inclined positions when let down, are 
" enabled to penetrate into the soil, gravel, sand, or other 
" material, as the apparatus is moved onward; and whem 
" such shovcle or scoops are dra\^Ti np, closing the bottoma of 
" the said eompartments^ so as to form vessela or reoeptaclBS 
^* for material so excavated/* And, secondly, ' * c(iik%itT^xi£5'sa!i.% 
" and suspending such excavating or dxfiti^Oi^ TD^s*2tol\si*s^^ 'cre 
" BppM^taB betwBBn or withm boats ox v^^^^st c^OGRx'^^aaT*^ 
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" supports^ BO that the said machiiiery may be lowered to its 
" work, or raifled oat of the water, and floated from place to 
*' place." 

Til© drawings ehow a rectangular fi-ame with ecoope^ as ' 
above described, and having a aeries of colli tera at the front 
part of the bulkhead of the frame j the said front part of the 
frame being guarded by a bulkhead which gives it the appear- 
ance of a boat's head. In bringing the excavatiug machinery 
into operation, it is placed between two flat-hottomed boats, 
which are connected together bj planks affixed to strong up- 
rights* Winches on the boata act npon cbaitie attached to 
traneverso shafts under the cotmeoting planks ; bj this meajia 
the excavating machinery is raised or depreaeed. The whole 
apparatus is drawn slowly forward by a steam tug. A quad* 
rant plate combined with a plumb lever shows the deptli of ^ 
the groand below the surface of the water. 

[Printed, \M. Ximwlni^. Se0 L<mdon Journal {Neiot^u'd) , toI. SO {fo iij rnii«i| j 
wrw*), p. 3B9.] 



A.D. 1846, August 29,— No. 11,356. 

HOLDSIVOBTH, Aethdb Howe.—** Improvements in buojij 
" aad in giving buoyancy to buoys." 

From the context in tho Specification, it would seem that 
the latter part of the above title should be " giving buoyancy 
•' to boats." 

The invention **coiiBist8 of the application of india-rubber 
'* (caoutchouc) which has been so chemically treated as to 
" retain its elasticity and pliability under varying tempera^ 
** torea of extreme heat and cold, such descriptions of india- 
'* rubber when used for such purpose s being made into tubes, 
** vessels, or hollow apparatus capable of retaining air 
" therein.'' 

A life huoy made according to this invention consists of a 
tube, with cords fixed to it, to attach it to the body." 

" Watching buoys " are consti-ucted in the form of a globe, 
or of a tube with Bemicircular ends. Of whatever shape or 
size the said buoy may be, it is enclosed in a net made of 
Bttong cords ; the opening of the net is brought together and 
secured to a metal ring, to which the buoy rope or mooring 
chain is attached, so that the ettein ma*^ be entirely upon the 
MGl withm which the buoy is retamo4. " 'EiSuaV ^-aJofc at ^^bbr^ 
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*' used for a life buoj or for a watching btioy is to have an 
" instrument fixed, bo as to allow of the vessel being filled 
'* with air, and the air retained, aa is well imderefcood when 
" making other flexible air Tessels/* 

That poi*tion of the invention which relates to giving bnoy- 
ancy to boats doeg not belong to the eubjects treated of in this 

\Tim of Abridgments, 

[IMnted, iTid. Brewing. 800 Eeporloty of Arta, vol. fi ' ' ^ ^ sertV*), 

p. 2116; Londoiv Journal {Newton* a) ^ toL m {^fm^ui. (^ m^x 

Ti&tent Jonnial, \q\.% p. 07:1; and Erisdaeflra* autl .v FaurnoJj 
vol. 10. p. IMO 
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A.D. 1846, December 21.^1^0. 11,499, 

OEEIE, PsTEK. — "Improvements m the conatractioii of 
* piers and harbours/* 

1st. Improvements in the oonatrnction of low water piers* — 
ese piers consist of three partB, iiamelj, "a fixed pier or 

jetty, a floating pier or barge, which is kept in its plotje 

longitudinally and Laterally by a pier or buttress at each 

end, but whicb is at lihertj to rise and fall with the tide ; 
'** and a bridge strongly hinged on the end of the fixed pier, 
** and resting on the floating pier so as to form a commvmica- 
' tion between the two at any state of the tide/' 

In a pier for light traffic piles and wooden framing trussed 

ith tension bars are used as piers to rest the roadway on. 
e floating barge is built of iron and has two water-tight 
lulk heads. The beams of the bridge are strengthened by 

insion hare, and the brackets or sockets of its hinges are 
brmed of cast iron bolted to the end pier of the jetty. A 

ought- iron bolt forms the pin of the hinge. 

A pier for heavier traffic is constructed in a eimilai' manner, 
Dut its barge has cranes, and there is a double joint between 
the bridge and the barge. 

A pier for traffic of the heaviest description is like the two 
former, hut is constructed principally of iron. When the 
floating pier or barge is exposed to the sea, it may have open- 
ended water-tight tubes to break the shook of the waves, 
There are modifications of these piers. 

2nd, All improved method of cotiatxTayctm^ ^L^i^^^n?^ /Vrc^^s^- 
waters. The framework whichjoxeaka tlci^ I^^tg^ cS. "(^oa 
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contains within it a sheet-iron horizontal cylindrical < 
Suspended below it is a longitudinal ballast box. 

CPrfaited, 8». 4tf. Drawiiigs. See Repertory of Arts, vol. 10 (enlarged series), 
p. 66; Patent Journal, "^' * •* ■■**• "*'' T«««FiwAiw-» •«/i AinnKMiAAfca* 
Journal, vol. 10, p. 24/7.] 



p. 66; 'patent Journaf,~Vol. 9» pT ISsTand Engmeers'* and "jkridiitectir 
Jouma' ' "^ ~"^"' 



A.D. 1847, January 21.— No. 11,538. 

BEADON, Geokge, and SMITH, Andbew. — " Improvements 
" in warping or hauling vessels, which improvements are also 
** applicable to moving other bodies." 

One of the improvements consists in a method of trans- 
ferring tug boats and barges from one level of canal to 
another level. Between the two levels of the canal, a bank is 
thrown up, which may be cased with brick. An inclined 
railway reaches from the bottom of the lower portion of the 
canal to the bottom of the upper portion. A wheeled carriage 
runs on the railway and forms a cradle for the tug boat. The 
warping rope being secured at its ends, in any convenient 
place, it is connected to the warping wheel of the tug boat, 
" and the steam or other motive power being applied to the 
" wheel, the boat with its cradle will be hauled on to the 
*' higher level." Instead of rails, pulleys may be mounted in 
suitable bearings in the road, and a cradle without wheels, 
forming a kind of sledge, may be employed. "When the tug 
" boat has attained the higher elevation, and has floated into 
" the canal above, it may, by means of a supplementory 
" warping rope attached successively to each one of its train 
** of boats or barges, haul them up over the embankment, the 
'* warping wheel of the tug boat acting in this case as an 
" ordinary windlass. The tug boat with its hauling machinery 
" may, if thought necessary, be secured on the verge of the 
" incline, by breast-fasts and moorings, leaving space for each 
" boat in succession to be hauled into the upper part of the 
** canal. After each boat of the train is raised, the tug boat 
" warps ahead, and takes the train in tow, when it proceeds 
" as before to the next incline." 

[Printed, 28. Sd. DrawinflM. See Loudon Journal iXewion*^), toL. 31 {fitm- 
joined series), p. 157 ; Patent Journal, vol. 3, p. 238 ; and Engineers' and 
Arohitects* Journal, vol. 10, p. 29L] 
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A.D. 1847, March 26.— No. 11,640. 
BEUOE, William. — ** Improvements in constructing piers, 
" breakwaters, and other submarine works of stone." 

The form of the stone for these works is that of a "hexagonal 
** columnar shaft ;" if of the form of more than one shaft, it 
is divisible into regular hexagonal columnar shafts. Each top 
and each base of the shafts to have a central cavity, to be filled 
with concrete and thus prevent the stone from having hori- 
zontal motion when in position. 

The principal features of the invention are : — 

1st. Building the above-mentioned structure with stones of 
the form described. 

2nd. The method of working by machinery under water in 
connection with the said stones. A platform is raised on piles, 
the piles being placed so as to act as guides (or to support 
guide rods) for the placing of the stones. There are also 
travelling frames jack screws and cranes to lower the stones 
properly. . 

3rd. A rack and pinion arrangement has bolts that shoot 
out and in with smooth-sided surfaces. This plan prevents the 
mud from clogging the teeth. This arrangement is used to 
move the jack screws. 

4th. A grab is used in connection with the other parts of 
the machine. Apparently, a ring is allowed to slip down a 
X)air of spring limbs ; the limbs are thus forced together and 
take hold of the stone. 

6th. This columnar way of building permits the courses to 
subside equally and vertically on insecure foundations. 

6th. The upper part of the sea wall or other structure may 
be built of the said stones. The plane of the axes of the shafts 
of one course may form an angle of sixty degrees with the 
plane of the axes of the shafts of the succeeding course. 
[Printed, 2«. 2d, drawings. See Mechanics' Magazine, vol. 49, p. 97.] 

A.D. 1847, July 3.— No. 11,777. 
MITCHELL, AiiBXANDEB.— t" A dock of improved construo- 
** tion, to facilitate the repairing, building, or retaining of 
" ships and other floating, vessels ;" " certain parts employed 
** in the construction of the said dock" "are also applicablA 
** to other purposes." 

[For SpeeiQcation, ue Original Patent, ISo. QMA, eate^L V3cl ^xisg ,^SSa&\ "^^s^ 

document is a prolongation ot No. 6445.1 
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A.D. 1847, October 7-— No. 11,884 
!N"S^j Jo&EPU. — " Improvements in m^acldneiy for driving 
*' piles, and raising eai-th and fluids." 
[ffo S|)ecifieat]ou enrolled. 1 



A.D. 1848, July a--!?o. 12,199. 
BEARDMORE, Nathanieu:,* — " ImproYemente in founding and 
** constructing walls, piers, and breakwaters, parte of wMch. 
'* improvements are applicable to other structures." 

A caisson ia mad.e, and iB caused to float, with a portion of 
the structure liuilt therein, to the spot where the wall, &c, is 
to be placed- The said caisson and its contents coastitute a 
part of the pemianent work. 

The eaieson is made of wrought-iron plates together witih 
ribs and bulkheads. The bottom of the caiaaon is formed of 
boiler plates, rivetted together, and is connected -witb. \^rtacal 
plates by means of angle irons. The upper part of the Tertic&I 
plates has a second set of angle irons which together form. & 
ledge to project from each side, **hy which cells are formed 
** to be afterwards filled in with concrete" or ofclier solid 
filling. The sides and water-tight transverse bulk heads are 
formed of boiler platea ri vetted, and they are strengthened hf 
ribs and braced together to form one combined structure. A 
caisson ia shown in the drawings with a bottom and doiihle 
sides. 

Another part of this invention consists '' in applying arrange- 

'* ments of plates, and filling in of the cells or spaces formed 

** by them, similar to those already described for the bottom of 

'* the caisson, to the construction of Hooriug, such as floors of 

*^ warehouses or other buildings, and the bottoms of locks, 

** and other cases where gi'eat strength may he required/* 

[PrintiHl, In, Dmwing. JSm Loudon Journal (JV'i?u+/irtir», vol, 34 (i^M- 
joimd smies). p. 78j Mechiiniia* Magadtte, toL 60, p* 22 5 Arti^n, ¥oLT, 
p. 131 ; and Extent JoiuiihI, vqL ^ p^ 135^] 
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A.D. 1849, January 27.— l^o. 12,443. 
GOUGY, PiEKKE Fkedeeick, — ''Improvements in apparatas 
*' and machinery for lifting and moving heavy bodies, and for 
" raising and displacing fluids," 
This invention consiata of nineimLproverajents ; only the first 
&nd fourth improvementfi can "be nofee^'boaT^i. 
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1st improvement, ^Apparatufl for repairing eliipe.— A float* 
ing dry dock m placed in a basin *' in which there is alwaje 
*' sofficient deptti of water to float the ships on which it ii 
" desired to operate." " When the level of the water in the 
" hftiin is higher than that of the outer harbour from the ebb 
*' of the tide," the dock is emptied bj means of a syphon* 
The dock haa ballast suitably placed, together with *' balloons/* 
to regulate the immersion of the dock- 
In aTiother apparatus a flexible pipe, connected to the lower 
port of the dry dock is joined, above the level of the water to 
another flexible pipe that passes through the wall of the basin 
into the harbour. Theee pipes are theai allowed to fall down^ 
and thereby to pennit the water to paes out from the dock 
into the harbour* 

Another floating dry rook is emptied without reoourse to the 
fall of the tide. Air is compressed into a vessel at the bottom 
of the dock, thereby forcing out the water therefrom. On 
opening an upper valve in the said vessel, the water flows out 
of the dock into it. 

4th improvement* — The application of atmospheric jiresfltire 
in combination with the action of the tides to empty dry docks. 
— The drawings show a harbour in connection with inner basins 
in which are dry docks. Bach dock has its solid bottom level 
with the low water mark of the harbour. Syphons commtmi- 
cate with the dock and with the harbour, and these are made 
ready for action either by exhausting the air therefrom or 
fillings them with water, 

[Prill tcflj Is. Sd* BmwiDj^ Sm MecfaiinLcft' lAaffasbic, rol. 5i, p« 14] ; 



A.B. 1840. March 14.— I!To. 12,514. 

CLAEKE, Thomas, andMOTLETF, Teokas.— " Improvementa 
*' in obtaining and applying motive power; also, improver 
** mentB in railroads and other roads, and in supporting prea- 
" sure, resisting strain, and protecting against fire/* 

One example of the ** improvements in applying the motive 
** power obtainable from the pressure of the atmosphere of 
" steam or compreised air or of water " is given in a pile* 
driving engine. 

In a pile-driving engine worked To^ & ^^jc^u^sm.^ ^ x-iksrai^amL 
cylinder la £xed to the hmaB^ and is c\os«d^t^iQ^.tom.^^i^^* ^^^"^ 
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at top ; the said cjlinder has an aij^ tight piaton and self-actang 

slide gcazr. The ehain lh attached at one eml ta the weight ; 

it then passes over the pulley on the top of the xnachine, niider 

a pulley that ia motmted on the top of the piaton, over a fixed 

pulley, and under the bottom of the frame to the head of the 

pile J to which it ia affixed* Wlien the weight ia down on the 

pile head and the piston at the top of the cylinder, conamum- 

cation is opened with the air pump, and the piston descends, 

raising the weight. The valves revei-ae themselves and admit 

air under the piston thus allowing the ram to fall, aiid a oon- 

tinuona actiom is kept up. The distance between the pile head. 

and the face of the weight is always the aame. 

In a steam jjile^Mving engine, the steam acts upon the top I 

of the piston of a vertical steam cylinder, and bymeaiiiof| 

pulleys and chains raises the weight. The piaton naoveg] 

throtigh one- fourth the traverse of the weight In another 1 

engine the steam cylinder ia horizontal. In the valve gear to 

these engines two pistons are fixed to the same I'od, and a 

three-way cock admits the steam under the larger piBton 

valve ; this method allows the exhaust steam to escape rapidly 

into the atmosphere. 

[Trinted, *f. Drawinp^. See Mecbaoica' Magizme, vd, 51, p. m%i aae! 
Patent Jour nnJ, vyL S, p. 31J 



AJ). 1849, April 26,— Ko. 12,584. 

THOMPSON, Tjtdmas HABCOtmT.—'* Improvements ia apfpa- 
** ratuB for pi^venting the rise of eiSuvium from drains, 
" sewers, cesspools, and other places, and in apparatne and 
*' machinery for regulating the levels of waters in riverii 
" rcaervoiTS, and canals." 

Only the third part of this invention can he treated of ia 
this place. This relates to *'th© oonBtrnotion of apparatus 
** and machinery for regulating the flow of water in rivers. 
'* canals, and i-caervoira." Between two emlmnkments are 
two cylinders, each containing a piston float. Bods paasing 
tip wards from each pistouj carry at their upper ends frictioa 
wheels, one to efich piston rod, and on the friction wiieeli a 
frrms bar rests- The cross bar supports a sluice gate at its 
middle. When water iu admitted under the two pistons, -QiBj 
rise up ^nd carry with thetn the croaa beam and slniee gate, 
r^Hje 0pBce which the Bluie© gate I50ir©i:a S& ^Ofcst^^ i£ciua3Qa% 
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closed tij>, imd the water on either aide is kept to a regalAted 

levels according to tbe rise and fall of the top edge of the 

slaice gat-e. Thua, by means of this apparatus, when a certain 

quantity of watei; has been allowed to pass from one side of 

the apparatus to the other, or from one place to another, the 

supply or flow of water is stopped. 

[Printed, 1a 4d. Drawings. ISm M'celiatiics' HagaJilnej ToL 61, p. 550 1 ftnd 
Patent JourimJj voL 8, p. ifiO,} 



A.D, 18*9, Juno 5 — Ko- 12,630. 
SMITH, Wll-i-rAai Heney,— ** Improvements in breakwntorg, 
*• beacons, and moorings, parts of which are applicable to 
** other pnrpOBCB." 

1st. Forming breakwaters of open ftsmeg or of solid walls 
*' constructed so a& to he capable of moving upon pivots or 
" fulcra fixed in the bed of the sea, and combined with bmcea 
** of wood or other material estonding fi'^om the upper part of 
" the aaid irames or waJls to ground moorijigs, such braces 
** hoing rendered mechanically elastic by meana of wdghtB 
" attached thereto in or about the centre." The ende of the 
braoei to which the weights are attaehed are formed by mak- 
ing longitudinal and radiating saw cuts in the ends of the logs 
and inserting in the sprang open end the wedge that carries 
tihe eye of the brace ; the wood is then compressed attd the 
metal ring is driven on hot, and shrinks imto its place. The 
above-mentioned framiiig may ho panelled with slate. The 
portions of the breakwaters may be in a continuous line, and a 
gangway constructed on the upper part of the frames. 

2nd. CooHtructing beacons or lighthouses resting upon 
standards that pivot on a base fixed in the bed of the sea ; 
these standards are rendered elastic by combination with a 
central weight and braces or moorings. The central weight 
is capable of motion, for it is connected to the braces by chains. 
The framing may be panelled with alatc, 

Brd. The const rtict ion of moorings^ consisting of braces 
rendered mechaiiiically elastic by means of weights suspended 
from links j the link is situated between the two fixed extra- 
mi ties of the brace* An iron pile haa a barbed e-iyl ^^\:et*uej?v 
T end, wliieh on being diawu upwtafda BJBSTmxe^ ^^ ^^^&ft v^'^ 
gmatest bearivg and reiietance. K p\\sj \a ^acrwTi.^ t^v ^Vv^^^ 
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by rototioii, tbe barbed ead becomea vertioal ; the pile can 

then be drawn. 

[Prtntedl, U. 4J. BmwlnRs. iS!i»tf Meehatiics' Mapfoxiue, vol. 61, p. &{K» ; miii 
Patent JoufmJ, vol. 8, p. IfiOj 



A.D. 1849, Jane B.—No. 12,638. 

MILLEB, Daki:eIi.— " IraprovenLenta in tke mode of drawing 

" sbips up an. inclined plane ont of water/' 

This invention consists in the application *'of a hjrdroHtatic 

" cylinder fitted with a moveahle ram, or with a moveable 

' ' piston and provided with injecting pnmpa worked by gteom 

** or other power for forcing water into such cylinder, eo 

^* U6 to move the ram or pieton with forcible motion by 

*' way of a motive force for drawing ships up an inclined 

*' plane out of water, in the mode commonly known as 

*' Morton's Patent Slip " (See Si>ecifi cation, ¥o. 4352, 

of the year 1819). The requisite backward or returning 

motion of the ram or piston is produced, when required, 

** either by a roller winding up a rope or chaiu to draw the 

'* ram or piston backward, or by injecting or pumping water 

^^ into siich cylinder to act against the front or uppermost aide 

' ' of the piston and move it backwards, or by withdrawing or 

'* pumping out from the cylinder the water that has been 

'' previously injected into it for producing the forward niofiioa 

*' of the ram or piston, in order that (by so withdrawtag 

" water) the pressure of the atmosphere may become operative 

" to produce the backward motion of the ram or piston, or by 

" the descending force of a i-eacting weight, which has been 

'* previously raised up during tbe forward motion of the ram 

*' or pieton." 

[Prill ted, 1*, M. Drawing. See Mooh&uics' Maga^lnet vd., 51, p. M7j 
FracticaJ Meclmnica' Journal voL a^ p* t39\ Artiaaii, voL 8, p. 45; also 
vol. 10, pp. 4& and S59 ; luid Patent JoaTiial, tuL S, p. 1400 

A.D. 1849, Kovember B.—^o. 12,804. 
NEWTOl^, William Kdwabd. — {A mmmitniGation.) — '* Im- 
*- proyemente in machinery for dressings shaping, cuttings 
" and drilling or boring rocks or stone, part of which im- 
" provementi are, with certain modifications, appUeable to 
*' machinery or apparatus for driving piles." 
The piJe- driving machine compris^ m tV\ft invention is 
deBCiibed by means of a modaiiiB icrc \»C5rai^ Twtox ^\a!^^ai 
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said, with reij littlo modification, to be capable of Tiemg used 

as a pile-driving mactLine. Frictioti wheels {on the axis which 

IB driven by ateam or other power) are in contact with other 

friction wheels or drnniH mounted on the shaft that carries the 

f rope attached to the monkey or weight. The axes of the latter 

I di-nms are monnted upon slings, and the slingB are jointed to 

the ahorter end of a foot lever. This ajrangement enables the 

I friction drums to be bronght into contact for raising the weight 

) as often aB may be required. 

The jaws of the above machine are ^' similar in conatmction 

" to those ordinarily used in pile ecginee and auch lik® 

*' ma<ihines for raising and detaching the monkey or weight" 

In the pile-driring machine, the weight of the jawa and of 

Ithe monkey tend to make it aelf- acting. 

[Prmterl^l** ffrf. Dmwinff, iS'm London JTounifil (yewl(fn*^),ydL3t1 {eon- 
jf fitted »meff)>p-343i Meobittilis' MagVAtno, vol, Q£, Pt37d^ aud P^r«at 
JoumaL vol. 9* p, &5.J 

A.D. 1850» January 17,— No. 12,931, 

I ITFE, JosiPH. — ^*' Lnprovements in hydraulic machxneiy; 
parts of which improvements are applicable to eteam en- 
gines and machinery for driving piles^" 
[No Specincstion emrolled,] 



A.D. 1S50. Febmaiy 12.— Ko, 12,968, 

MACINTOSH, JoH^. — " Improvement B in obtaining power 
" in the floating of bodies, and in conveying flnida." 

The aecoiid part of the invention ia the only portion which 
can be act forth in thia place j it relates to forming harbonrH 
and conatructing floating bridges. 

Harbours are formed " by employing sheets of matter sufH- 
" cientlj buoyant to float on the surface of the water, auch 
** shoeta of m^atter being flexible and more or leea yielding 
** to the waves/' Wire or cord net work may be rendered 
buoyant by casting thereon a thickness of tar combined with 
sawdust and fibxxiTLS matter, Gutta percha and india-rubber, 
with fibrous and other matters, may be used for making the 
said aheets ; or sheets of strong canvas rendered hu<:y3^ijQXi -mt'a?^ 
be need. Wooden spars or metal tub^B isl^^ \^ -^^^^ -^ '^^'^ 
edg(?B of the BMd sheets, Theee Bheet® ^t% ^^is^^^ '^ ^tv"^^ '^^'^ 
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" in BTich directions aa may be required to form the de&ired 

*' liarbour;** thej are retained in position by anchors and 

chains, 

A floating bridge ii constructed by meana of a series of 

planks > made fast (by cords) to a enrface formed of a water- 

I proof fabric. The sides of the fabric are made with hollow 

[sir'ti^ht chambers to give bnoyancy to the whole. When this 

' flexible biidge ii iiot in uae it may be rolled np round » 

Bpindle. When it is reqtxired to use the bridge^ it is brought 

to tbe water's edge, air is forced into the aaid chambers, 

through a atop- cock, and the coil is unwound by pressure. 

Buoyancy may be given by filling tho chambers with cork, 

but air tcssoIb of macintoeh cloth have been found to answer 

weO. 

[Prtoted, I*. M Drawitip, «j# Medjanica' MagwiliMJ, voL fi3* p. isa i and 
PfLtent JoiimaT, vol- $^ p. JKl,] 

A.D. 1850, August 17,— :s^o. 13,226. 
WILD, CsAHLfiS Heablp, — "Improvements in certain etmc- 
" tures for retaining water." 

iBt. ** ConBtrncting a graving dock with a lining of iron 
" plates tied down/' 

2nd. **A floating caisson dock, with a cellular wrooght-iroD 
" caisson, constructed and arranged in such a manner bm to 
" preserve its panillelism as it rises and falls." 

3rd. ** Constructing dock walls and similar fltmctures of 
** iron piles J with inverts of brickwork, or masonry, or 
" iron between them, the piles being kept in their places by 
" ties/* 

4th, '* Constructing the folding gatos of locks and other 
*' stmctures for retaining water of wroaght-iron plates, 
** arranged in a cellular form/* 

Sth. " Constrnctiug the folding gates of locks and other 
** structures for retaining water ^rith an air-tight compart- 
'* ment at the bottom^ and admitting the water to flow fe-eely 
** in and out above this compartment, so that the weight of 
" the gate may be equally or nearly equally balanced at dif- 
•* ferent heights of the water," 

6th. ''Making the joint at the heel of gates for retaining 

" jmt&t/' — In liea of forming the keel poat^ and the ma»oiuy 

m which it works of a, truly cylmdt?iGBLltoTnii^fes,W^rt^^^'«?^^ssa4. 
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ii attached to the Heel posti and the mstscmry is prepared with 
a cQireaponding narrow flat am^face with which the wood 
coMea in contact when the gatea are closed ; a similaj* piece of 
wood m attached to one or both gates, at the point at whioh 
they come in contact, 

[Printed, U. M, Drawlnf^s, See Hecih»nt(%' HAfift^ne. voL H P* iOti 
* voM4i p. 210.] 



JlB, 1850, September 5.— ]!fo. 13,244, ^|| 

WATT, WelluH.— *'ImproTements applicable to inland nmUl 
" gation, which improvements, or parts thereof, alNs also 
'* applicable generally to raising, loweriag, or transportkig 
" heaTy bodies/' 

The main features of this invention, that maybe aet forth in 
thii aeries of Abridgments, are :■ — 

The syatem of varying flnid levela in elevating or lowering^ 
chambers employed for the transport of floating bodiea, by the 
diaplacement of a flnid contained in a eomm^nnicating chamber 
through the agency of compressed air or by means of exhana- 
tion. 

The us© of a closed chamber in communication with canal 
lock chambers. 

The use of cempresBed air, or of exhaustion to vary the 
water level in the lock chambers of canals. 

The ayatem of working locks by the displacement of water 
contaimed in receivers in communication with the lock 
chambers. 

The system of woryng loefeB by placing two or more re- 
ceivers in commTjnlcation, to allow the compreased air in one 
to partiaUy elevate the water level in the other. 

The use of compressed air or of esthaustion to work gmying 
or other doekg, 

"The system or mode of trans femng vessels or floating 
** bodies to and from wetdocka at various levels of the water 
*' out aide such docks, by the diaplacement of the water in the 
** entrance chamber or chambers," 

Pmctical Mochantcs" Jouniat. vqL 3, p. 270, and vol, 4, p. 78; Buf^UjsfcT^' 
and Arfihilfjut p' Jnurua^, voL 14 p. 17» i AJttlijaAii -s^^^^-^^^ttSiN. v-- 
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chain tbat passes over a topmoet puUej ; the other end of the 

chain is fiied to the npperiQOfft aadi or stud of the syHtem of 

r leTere. The croas levers aj-e retained correctly in their placee 

f by two rerti^Jftl gnide plates, *'fiDmo of the axes of the cross 

*' leyers paesing between such gnide plates; and they aro 

" prevented commg away by snch axes having enlarged heada, 

" which cannot pass between the guide plates." The lower 

of the crofls levers are extended, and they are connected to a 

ract bar (that moves Yertically), by means of two links that 

vibrate npon a pin joint at the top of the said rack. The fnlcra 

from which the cross levers are worked, by means of the rack 

L and lints, are in the same vertical lino aa the cross levers and 

I «re fijtcd to the base framing of the machine* Two other links 

from the fulcra lire jointed to the extremities of the extended 

cTtMs levers. Motion is communicated to the rack, by means 

of a cranked asis or handle and a pinion on the said axis* 

The lazy- ton gfl arrangement is in its contracted position when 

the monkey is at its highest elevation, 

I p^rintcd. Iff, M. I>Tairijigi. Ses Mechiitiic^i' Moga^ne, yoL &4/p» 41S.1 

A.D. 1850, November 19.— Ko. 13,366. 
BE TOLSTOY, PAm-.— (ji C(mm.unicatimi.}--''lmpTo-v^menis 
*^ in dredging machines/' 
[No Spedlloftdtm enrolJedJ 

r A,D. 1851, February 10.— Wo. 13,500. 

ITOBEIS, EicHAUD Stuaet,— " Improyements in theconetmc- 
** tion of the permanent way of railways, liridges, locks, and 
*' other erections whglly or in part constructed of metal, alao 
*' improvements in brakes for railway carriages." 

Theae improvements relate, firstly, " to a method of joining 
*' together J fastening or stjpporting the bars of railways, 
*' various parts of iron bridges, lockg, and other erections, smd 
" OO-nsiBt in effecting snch object by casting molten iron, or 
" other suitable metal, upon or about the laid rails or other 
*' parts intended to be joined, fastened, or aupported." 

The drawings show a mode of applying tbeae improvementa 

to the construction of the foot box of a lock. The foot step 

having been adjusted to its proper position within the bos, 

molten iron, or other auitftble iaeta\, \a \^svc^ Iti^a the eur- 

manding tpaca, eo as to effect a^Ttfect xmAoicv nl ^'a V«^. 
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These improvements reln-te, eecondlj, to the employment of a 
portable cupola famaee '* for the purpose of citing portions of 
^^ railways^ bridges, locks, or other erectioiis at or about tho 
■* flituation where such castings are mtcnded to be used/* 

tPrinled* Wd. Drnwijipu ^e London Jounin.1 iNewt^n'M)t voL 4S i^om' 

p, " ^ 



' j&ined ^eriesl. p. 4 s McchmilcB' MiigaiEiiie, vol. a5» p, 13S» ; ArUaaii« voL 
p, SSS ; and Patent Journal, voL 11, j*, 245.] 



A,D. 1851, July 2^—^o. 13,698. 
DTTHDOKALD, Thomas Karl of, — - " Improrements in the 
f * coEstmction and mauufactTirc of sewers, drains, wateriraya, 
'* pipes, reservoirs, and receptacles for liquids or solids, and 
^* for the making of columna, pillars, capitalsj pedestals, bases^ 
" and other useful and ornamental objects from a suhstance 
^* never before employed for e^ch mamifactures/* 
/ The said substance is the " bitumen, petrolium, or natural 
*' pitch of Trinidad and of the British Korth iLmerican 
** coloniea.** 

Ome of the uses of the crude and less pnre material is to con- 
etmct submerged foundation a for submerged works, by com- 
bining it with gravel, stones, or other like materials, so as to 
constitute a bitum.inous concrete, and then poaring it, in a 
boiling state, ''into the water over the site of the intended 
*' foundation.*' The drawings represent a lighthouse built 
upon a block formed by pouriBg succeisive portions of the 
crude bitumen on the said gravel, &c,, the pouring being con* 
tinned so that the last portions firmly imite to those previously 
immersed- 

This *' method of forming submerged found litions is equally 
'* adapted to their construction en sand banks or shoals in the 
^* sea, where extended siirface, solidity, and strength are 
** essential/* Such crude bitumen p or bituminous concrete 
may be used in like manner to support decayed or undermined 
piers, pillars, or walls, ** and for other purposes such as arrest- 
** ing and cunsoli dating rolling gravel or shifting sand (often 
" productive of great miacLief), and for ibrming embank- 
*• metits/' 

The beds of streams may be made water-tight by a coating 
of bitumen, 

p, 280; Lo!]don Journal {N^oit'$\, yiA. m ^^con-joiticd ftfeT%fl«fS*^*^^^^ 
laid MectAiiim' Magadn^ voL Sd, p ^.^ 
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A.D. 1851, October 17.— l7o. 13,779, 
EOBEETS, Btctiaiitj,— *' ImprovemeTita in tnaclimery ot ftp- 
" paratras for regulating and measnring the flow of fltiidi ; 
** also for pnniping, forcing, agitating, and eraporating^ Quidg ; 
** and for obtaining motiYe power from flmcU/* 

Thia Hivention is compris€?d nnder twenty separate heads, 
but the only portion of the invention which refers to laarbours, 
docks, and canals ia the nineteenth improvement. 

According to the nineteenth head of the invention, the power 
from a column of water is moxle to act on a piaton so aa ta 
open and close ^'lock and dock gatea^ swing bridges, and 
" other machinery of the like natnre/* The piston and valT© 
arrangement employed in the first improvement is employed 
to illnatrate the method of working out the nineteenth pftrt of 
the invention. In the said firat improvement (which ia for a 
fluid meter) the pressure of the head or colnmn of wat-er is ad- 
mitted to a piston in a cylinder by means of suital jly-pla<;ed 
tabes in connectiort with two three-way cocks that are workrf 
by the efimo handle. The piaton rod alao oa.rriea a, conlcd 
Talve ; the ascent of the piaton raifles the valve and contrada 
the passage for the water, " The principal advantag^e derived 
** from this arrangement of naachinery is, that the pressure of 
" the water in the main pipe '* '^ ia made to raise or lower thfl 
" regulating valTO by the attendant exerting only tho power 
" reqaired for reversing the cocks.*' 

P^rintei, a*, Dmwiiips. See Mochanici' MngHzine, toI. 5G, pp, 338; >od 



A.D. 1852. MoTch 24.— Ko. 14,042, 

OOLil, WiLiiiAM, and HOLT, Atmiin.— *'AnimproTed method 
*' of preventing and removing the deposit of aand, tnnd, or 
*' silt in tidal rivers in certain cases, and alao in barbooTBi 
'* docksj basina, gnta, or other channela commTmicating witli 
" the aea through tidal rivers or othei^wise^ the same being 
" applicable in certain cases to other rivers or moving 
" waters.'' 

The chief feature of this invention is the preventing and re- 
m^ovingthe said depOFit **bj means of numerous shoots or jets 
" of water is3uiiig under preBSXiTia mt^i wacAi deposit, or the 

water containing each d^apoait m ftTaa^Tx€\^mr 



I 



The water i& injected from below and is deriTed from a 
r©Bervoir at a conflideriible elevation above the bed of th^ haj> 
bour ; or, the water may be supplied ii)ider pressure by artifi- 
cial means. At qt below or near to the bed ai'e placed stable 
pipea, perforated so aa to allow of the jets of water being 
applied in all directioiis to the deposit. 

** 1b ordinary tidal waters it will be found deeirable to lay 

'* on the head of water at half ebb tide, and to keep it until 

** low water or after low water , in cases in which additional 

" water for conj'mg away the deposit bo diEtui-bed is available, 

^* If there be no existing head of water available for the pur- 

" poses above deBcribed^ or artifioial reservoir available for such 

*' parposes, the same object may be cllected by b, forcing 

*' pump, or by retahiing water under pressure ae is well uiider- 

•' stood. Where iiilaiid rivers meet at or nearly at right 

** angles, a delta, of sand, mnd, or silt is usually formed at a 

** short distance below the junction ; such delta may bn re- 

** moved and prevented from fonning by means of water 

■* conveyed to or against it, aa above described/* 

[Prbited, 4d. No I>rawintfft, Se^ Repertory of Arts^ vol. 20 {eahr^M 
toriss), p.Uiti Louaoii .Jgumal {AewCifn'MJ, vol, 41 it'ifnjQined ntfrtesU 
jt, 27B i And MecbttiilCH' Maffaziuc, voL 57, p- £T»0 



A.D. 1852, May 17.— No. 14,127, 
KEWTON* Wru-iAM E:>waild. — (A comimmkaiiou.) — '* Bn- 
•' provements in the construction of docks, basius, railways ^ 
** and apparatns connected tberewith, for raising or removing 
" vessels or ships out of the water or on to dry land for tho 
•* purpose of preserving or icpairing the same/* 

This invention consists principally *' in forming a floating 
" dock of a series of separate sections wiiich may he couf 
'* nccted together in aiiy desired number to suit the ai^e or 
** length of the ship or vessel to h© raised, and which sections 
" can be disconnected at pleasure," Each section consiats of 
a hollow water-tight vesael, provided with valves and pamps, 
whereby water may be adnii tiled into the interior and pumped 
out therefrom when required. Another hollow vessel is fitt^ 
at each end of thes© separate sections, arranged so tli^^i^Tfia^ 
move vertically up and dovra ina t'ran\^ -, tW^^voov^^^^^^a^*** 
steadj the dook while rising. In t\na ^ixst^Si^^ aTnc^tx^^^^^issic&i 
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the ehafts of each secstion being connected by nniversal joints, 
the water can be Himnltaneonflly exhausted or pumped ont 
from the several ^e^tious. 

The haBiDs, railways, and apparatus connected therewith are 
construe feed go as to facilitate *' the removal of the ship gr other 
** Tessel from the floating dock on to the fixed ways on whioh 
" the ship or vessel may remain for the purpose of esamina- 
** tioa or repair.*' 

CFriiitod» la. Ad. DrawmgB, See Meelianics* MagttJtiue, voL 57, p. 433*] 



A.D, 1852, October 7.— No, 14815. 
AI^DBEWS, Solomon. — " Improvements in machinery for 
" cutting^ punching, atamping, forging, and bending metaVs 
** and other subatancea, which ai'O alao applicable to the 
*^ driving of pilea and other similar purposes, and to cmshiug 
'* and pulverising ores and other hard aubatances," 

As applied to the driving of piles, thia machine consists of 
& heavy base block of metal to which are firmly secured two 
vertical standards between which is a clutch box arrangement 
and the hammer or weight. The driving shaft, on which is 
the clutch box, is mounted on a cross-head at the top of the 
uprights. A forked lever and spring, in conjunction with a 
link, are employed^to throw the clutch out of gear. The opera^ 
tion of a sliding bolt, by means of a treadle, liberates the 
weight. On the driving Bhaft ia a cord wheel ; the cord of 
this wheel is attached at one end to the weight, and at the 
other end to the wheel itself. 

Motion being communicated to the driving shaft, and thi 
clutch being in gear by means of the spriag lever, the weight 
is raised. The treadle being then depressed, the sliding bolt 
is liberated and the clutch thrown out of geo^t thus allowing 
the weight to falL The falling of the t? eight atrikea a rod 
which liberates the spring of the spring lever and throws the 
clutch iuto gear ; the weight is thereby again inBtantaaoDnalj 
raised. 

[Prittfeed, lOd. Drawing.] 
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A.II, 1852, October h.—No. 222. 

l^feKAED, Arisude Baltra^zilri). — "Improvementa in ih& 

^" constractioms of jetties, breakwaters, and docks, &nd oth&r 

'* lijdraralic coaatrrjctiona." 

Tliifl inyeation conaiBtH in constrmctmg the said worke, or 

rportioaa thereof, " in single blocke formed on the spot, or of 

'* SGveral blocks, emch blocks being m either caae formed of 

*' an asaemblage of bricka or ininpa of claj arranged in deter^ 

'* minate forma, and united by partial fnaion or yitaification." 

According to one method of proceediug, a grate is formed 

of three cor four layers of bricks, which also form the base of 

[ jthe block. This base is Burrounded by a wall of bHcks, imd 

; upoa it is placed another layer of bricks arranged rather more 

I ox)enly than the previous Layers ; the spaces between these 

I lirioke are filled with burning coala. Dried bricka and coals 

are then diEposed symmetrically, in layers, in the shape 

desired, a£ the heat rises and the enclosing wall is raised- The 

-whole hlock is thus gradually vitrified and the interstices are 

fulled up as the work proceedB. 

According to another method of proceeding, iron frames 
may enclose the faces of the block, very thin layers of coal 
"being placed between the bricks, and flues being constructed 
in tihe block. The shrinkage of this block takes place chiefly 
on height. 

In building a breakwater, the lower part may be made of 
blocks thrown into the sea, and the upper part " by arranging 
" the courses of bricka and fuel on the spot, and bakiug and 
" vitrifying the whole in ita place so as to produce one eon- 
" tinuous piece or block of great Btrongth and durabilitif>" 
£Priiited[*«<i. No Df awing*.] 
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A,D. 1852, October 20l— ITa 458. 



locks, and lock gates.** 



in danis. 



These works ore eanslracted cltiefij of irroo^t inm. Tbo 



dam is hollgw, and is c&pdble of 



cr faltipig between 



upright guides or towen.^ Tb^ lodes aam coui^ticted witiL 



liollow- sides &ndbottoi&s, asd »« filled it|p; tlMjbttTe*' 
** at right angles to the sid^ of tbe lock, fc^Hie porpoae of 
** enabling the lock gate to be diawn or ftMd Imck mtt> theim 
** irhen necessary to open a passage throngh the lock." Tbo 
lock gates are conetmcted with an air chamber at bottcKn, so 
Bs to make them sufficicntlj bnoipuit to be eaailj moTed into 
and out of the recesses. 

To allow the dam to rise and fall, gtxide blocks, Bospending 
chainfl, and adj tilting links are emplojed. The gnide blocks 
on the dam work in tJie grooves of gnide pieces, the apper 
jKnrtiona of which are formed into rael^ to allow of the dam 
being fised at any reqnttied height by means of keys. The 
dam may he Soated to its place and then water may be allowed 
to enter it nntil it has snnfc to the bottom of the rivBT. 

The lock gate has valTes. and traTierses into its necess md 
out of it on a railway. 
fPrinted, e^. DniwiEg.] 

A.D, 1852, October 26.— I^o. 526. 

NA SMYTH, James. — " An improved mode of otiliaing mnnuig 
** waters," 

In carrying out this invention^ the inventor diverts the 
waters, or a portion of the waters, of a rxTer or stream, and 
earries the same on for a given distance, at or near about ft 
dead level ; the acqnired height of the water can be used for 
0tlpplying townm and villages, and for other pnrpoees, "a 
** transversal canal being provided for rotnrning the water 
** when required iuto its natural channel.'^ 

In following the course of a lengthy river, in order to obt^n 

hdght and depth of water serviceable for the pnrposea to 

wliich it is to be applied, the whole length of the river is 

divided into as many sectional reeervQirs as may be ad van- 

I iagcKmg, and they are connected mtK tlie -river and with one 

'Another by traiiiverBal caimle, like T^ej&T^oVia ^t^ 
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alternately at oppoaite aidea of the inver* Tlie tranB verbal 
caiiak aro proyided witli galea for shutting off or opening & 
coninmnication with the river. 

** As these reservoirs maybe constructed wherever required, 
** and alternately on opposite sides of a river or stream, hy 
*' being connected with one another and with the river by 
*' trans vcreal canals and locks, they may be employed for the 
'* transport of pasaetigers s^nd merchandise*' as well as for 
Other purposes, 

A.D. 1852, October 28.-1^0. 557. 

MALLET, EOBERT. — ** Improvementa in fire-proof and other 
*^ buildings and strnatui'es," 

Tliis inYention consists in constructing the said stractures 
by the application of plates of wrought ii^on or other suiUble 
material « bent or otherwise figured into a peculiar convex and 
concave form ; these plates are called hy the inventor ** buckled 
'* plflfcea." Whatever may be the contour of the plate, both 
sections taken at right angles to each other through the 
centre of the plate, present a convex line of surface on one 
side of the plate and a concave lino on the opposite side. 

These platee may bo combined face to face with or without 
an ijibermediato frame to form cellular wrought-iron lock 
gates. 

In applying these plates to the construction of dock walk^ 
retaining walls, wharf walls, sheet piling and similar structuree, 
they are bolted or rivet ted to hollow triangular piles made of 
wrought-iron plates ri vetted together and driven into the 
ground. The piles may be strengthened by land ties carried 
b&ck into the earth and fixed to other piles. 

In iron lighthouaei of a polygonal form, each face is made 
of a series of buckled plates placed one above another and 
firmly united at the comers by angle irons or T irons. In the 
interior of the parallel or taperLug hollow tower thus produced, 
floors are constructed at various heights, each floor being 
made of a single buckled plate^ with openings for stair case, 
&c. Another plan is to cany & central column up the t^s^^st 
and to form the floors by means ot tTiBy"ngQiax\i^Q?K\^ ^^^ob&^ej*.* 

[FfiDt^lOd, Drawing.] 
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A.D. 1852, K'oTember 5.— Ko. 656. 
' iiUNDOKALD, Earl of. — '* Improying Lituminous sub- 
stances, thereby rendoring tbem available for purposes 
to wHcb. tboj never lieretofore kaye been successfally 
applied.'* 

According to tbb inTenticm tbe natural bitumen of Trinidad 
1 and Kew Brunswick ia made elastic by the influence of gcntlo 
heat in combination with the action of solvents. 

Similar meanSj in conj unction with difierent BolvButfl, may 
be used to remedy the hardneis and hrittlenesa of factitious 
bitumonSj Buch as gaa pitch. 

One part of the inrention consists in protecting submerged 

foundations and similar hydraulic works by dipping hc&ted 

stonea in a liquid mixture containing gas pit<:h and resinous 

^ Bubatances, and then dropping them around the struct ui^ t^ 

I hQ protected. This part of the invention can also be applied 

[ to the construction of submerged foundations. 

Another portion of the invention consists in "themanu- 
*'* facture of bituminous cemented bottoms for caisoons, the 
'^ conglomerating of shingle or sand on l>eacheB or in rivers, 
" and the use of such adhesive bituminous compounds to 
" arrest rolling gravel or Bhifting substances, which now 
'* frequently block up the entrance of ports and livers." 

Other portions of this invention relate to the joining of 
pipes, coating vessels, and preserving vegetable gums and 
^Xesius. 

[Printed, -kl. No DntwIngB.] 

A.D. 18^52, K'ovember 23.— No. 822. 
SADE, Q^oRGj^.^Frot?m^nalpiviecticnouly.}—^'A surface 
' and snhaqueous floating breakwater," 
**It is composed of buoys, some floating on the surface, 

* others below the aarface, of the water, so arranged and held 

* together as to have the efiect of a reefj to the leeward of 
' which vessels may ride at anchor in safety. 

*' Some of these surface bony a are held by chams to anchors ; 

* and, attached to those anchor chains, at three to seven feet 

* below the surface huoys, are subaqueous honys. The airr- 

* .face buoys are attached to each other by chains, and to the 

* subaqueous bouys diagonally," 
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** Hiilfway between the anclior siirfac© buoys are attached 
" other ffurface bouys, with chains descending from them to 
*' the croBsings of the diagonal chains, at which point they 
** are secured ; and here subaqueous bouya may be placed/* 
[Prittted, ecf* Drawtag,] I 



A.D. 1852, Koyember 26.— I^o. 871, 
TATLOE, James. — ** ImproTementa iu and applicable to 
*■ fioatiBg graving docks, for repaxriitg and building ships." 

These improvementa consist in methods of "construction 
" and arrangement of floating graying docks composed of 
** ircm, and formed in water-tight compartments with the 
'* means of easy control and regulation of the floating power 
** of the etructure, so as to admit of the docking and nndock- 
'* ing of ships or TQSsela/' independently of the rise and fall 
of the tides. 

According to one plan the water may be discharged from 
the^ compartments and its height regulated by means of a 
eteam engine and pumps at the head of the dock. The docks 
are closed at the stem by means of iron gates or a caisson 
worked by crab winchea and chains. To the body of the dock 
on each side are adapted hollow chambers with partitions in 
them, into which chambers "ihe water may pass from the 
" body of the dock through valYes worked from the upper 
" part of the same/* 

The object of this inTention may also be accomplished by 
** raising upon ship lifts or rafts hollow ah-- tight side walls, 
** thereby forming auch lifts or rafk into floating graying 
•' docks." 

To take a y easel into dock, the dock is sunk to the required 
depth by admitting more or lees water into the body of the 
dock or into tbe compartments thereof. The ship being within 
the dock and the gates closed, the ship is allowed to settle 
down upon the blocks by passing water from the body to the 
chambers. The pumps aj'o then set to work, and the remain- 
ing water withdrawn Irora the body of the dock. * * In taking 

^K " the vessel out of dock the aboye described mode of operation 

^H " is reversed/' 
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\ , A.D. 1853, JanTiary 12."*^No. 88. 

LAWBE^CE, FuEKEEicK, and LAWEEISTCE, Aiieed.— *' Itru 
" provementfl in sluices and lock gates/' 

"This iBYention consist a of arranging apparatus so that the 
" hoad of water is made to OHaiat in opeuing or closing snch 
" sluice or gate* To accomplish this object a piston, or piatoni 
" is 01' are connected with the alaice or gate, against which 
" piston or pistons the heiul of water acts when coram unica- 
" tiou i^ opened with tho low level, and which communication 
" may he regulated in its actiou by one or m.ore valves. Tha 
*' raising and lowering of the regulating valves, and opening 
** or closing of the main sluice or gate, is effected by machi- 
*' nery so arranged that their motions follow one aji other as 
*' m.ay be required. This is accompliehed by means of a 
" pinion (the ascis of which is moYeable) with racks on cither 
'- side attached to the regulating and main sluice or*gate 
" refipectiyely, the upward or downward motion of the pinion 
** producing double the motion in one or other of the racks as 
*' may be neceeaary," 

The dra^Tinga show this invention adapted to a slaice for a 
culvert whei*e there is a head, also where there is no head of 
water. The application of tho principle to sluices in lock 
gates aaid to opoii and close lock gates is also eho^vn. 



I 
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A.D. 1^3, January 21.«-l^o, 158. 

' CUETIS, "WruLiAM Joseph. — "Excavating or digging earth," 
and *' carrying or deUvering' the soil,** 

The first modificatitjn of the apparatiis that fonns the sub- 
ject matter of thia iiiveution is adapted either to excarate a 
canal or a cutting for a road or railroad. Picks are em.ployed 
" in combmation mth ^dredging backets or other equivalent 
" maciiiiiery worked by st^inii working upon a U-aversing 
" frame, which frame moves or works upon a ci-oss frame, 
" having a movement at light angles with the traversing 
" frame/* There is also a combination of apiiaratus, of trays 
and buckets, or waggons or trucks, ''for delivering tibs soil 
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" from the excavating macliine to a distance from the machine 
*' iteelf, whether ab rigEt angles or in the direction of the 
■* machine," 

In the Ibuiih apparatTis a dredgiiig engine ia employed in 
combination with soil delivering apparatne, for excavating and 
delivering the soil from a dock or other work. In this plan a 
floatiiig mdicator is naed ; by this means the ladder of backets 
ia raised or lowered according to the depth of water. Picks 
are tiaod in combination with the dredging engine, either in 
the aame or i% separate veeael therefrom. 

The picks have guides, lifting came, and loose lifting blocks. 
Each lifting block takes into a ratchet on the pick. The pick 
is left "free to descend any requisite depth/* nothwifchafcand- 
ing the rolling or pitching, or rising or falling of the veaseL 
[I'fiti Uti\ . 3rf, 8<f , DmwinffS.] 
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A,D, 1853, January 31.— iN^o. 247. 

PERKS, Samuel. — " Improvementi in tlie mode of constract- 
** ing certain works applicahle to aqiaedEcts, viaducts, rail* 
waye, canalsj rivers, docks, harboara, lighthonsee, break- 
waters, reser voire, tunnele, eea walls, embankments, snh- 
'* marine foundations, and other useful purposes." 

The parte of the invendon which can be treated of in this 
Beries of Abridgmenta are as follows i — 

In the third pait of the invention, hollow iron cai&sons are 
Bubstitnttid for ordinary atone work in arches for bridges* 

The sixth part of the iuvention infers to. the foimation of 
foundationH for the conatruction of sea walls, docks, harbours, 
breakwaters, and reservoiia* This is accomplished **byem- 
" ploying a series of chain work (galvanized prefeiTcd) as the 
" basis of the principle for the purpose of interlacing and 
^J* connecting the whole mass together, and in some cases 
" Esiug drift stays where required.'* To estabHsh firm foun- 
dations upon soft, loose earths in order to reclaim laniia from 
the encroachments of the sea, rude blocks of granite attached 
to chains are cast overboard so that the chains ai-e on th^ 
stretch, imd great numbers of these being crossed in different 
directions are said to form a honndary which the sea cannot 
remove, and which may form the basis of a superstructure 
jinch as a lighthonse, or any of the itnictnres named abovo. 
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Fop reeervoirs, tto embankments may ho ccmnected together 
by a Beries of chains, hlocka, and diiffc stayB. For dock walk 
on bad foondfttionflj the aeries of chains comiecting the stones 
may have their ends carried inland and there firmly fiied, 
otker chains of shorter lengths interaecting^ these, so aa wit^i 
concrete to obtain a substantial bed or foundation. 
rPrinted»B(f. NoDrawtnKS.1 
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A.D. 1853, Febrnnry h—Ho. 270, 

OLAEKSON, Thomas CuAML^a.^FroDisumal proieeiitm 

—" Improvements^ in giving elaeticitj to^certaiii structurei* 

" and parte thereof/' 

"In stone I cut or other^se make a hole of sufficient me 
" to admit of my elastic material and chair for a railway 
" sleeper, which removes the present wear & tear, and the 
" injurious offeot from vibration. In my concrete or cement 
** sleeper I mould it to the required shape and size, at the 
" same time leaving a hole for the reception of my elastio bed 
'* & chair J " the ilang on my chair prevents the possibility 
** of its moveing fi'Om its proper possition. This sleeper will 
" greatly economiBe tbo present heavy expenditure, also pre- 
'* vent the danger now existing on tho present plan of the 
*' rails. ITie elastic material in combination for sea walls, 
" fortification, common roadways, and beds for iron girders 
*' will remove the present evil, which vibration and force now^ 
** so Tuinoualy acts. 

*' What I wish to bo understood to claim is, the moialdin 
*' concrete or stone into any shape or form to admit of my 
** elastic material or wood, so as to prevent the iron rails Ita 
** chair comming in contact with any ridged medium, &c/* M 

The '* elastic material" ''is a combination of alternate 
" layers of sheet cork, wood, canvaa, <^c, all adhered by ad- 
" hesive substances/' 

One of the fi gm-ea in the drawing represents *' an elastic 
* ' construction of stone or concrete for buildings such as s^l 
" walls/* &c. The elastic material is placed between evei^^ 
layer of stone or concrete. In the stones there are bolts with 
screws to compress the elastic material. 

[Printed, ed. Brawing.] 
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A.D. 1853, May lO.-^ITo. 1210. 

TIZAED, William LnrELi,. — (P^-ovi^ionul prokdion only.)-^ 

'^ Improvements in dredging macTimee," 

This indention ^'conHiBts in BubstitutkLg for the ordinary 

'' frame carrying the dredging bncketa & compound or sliding 

*' bfti-, whicti admits of tbe chain of bncteta l^eing lengthened, 

" and so penetrating deeper into the ground when ro- 

** quisite." 
The inventor forms " the lower part of this bar of the eanae 

** breadth as the bnekets, which are thus enabled to work into 

*' a narrow opening when requii^d/^ 
J The inventor makes *' the sides and bottoms of the buckete 

^V' eolid, that is to say, without Uoles or apertures/' 
^^L pViutod.kf. Ko DriLwing^l 

^ A.D. 1853, July 7-— Ko. 1622, 

TATJX, CHitiBTOFHEH.--{Provi^'oi*«E 'proUeH(m Qnly.)—^Im* 
•' provements in floating breakwaters." 
This invention ** ooweiste in abating the injury from the 
shock of the waves of the sea by reducing them to broken 
** water instead of exposing to them fixed resiBtiince/*. 

Yielding bodies, such as timber frames, hollow cylinders, 
or caiBBOnB are employed. Cast-iron blocks are !>olted to the 
shank of the anchor to keep the fluke firmly in the ground, 
l^or a mooring, instead of a chain, a wroaght-iron bar or 
plate is surrounded with timber bolted or otherwise fastened 
thereto ; these bare may be connected end to end. To prevent 
a sudden strain from coming on the moorings, hollow cylin- 
ders or caissons are fixed "upon the pieces of timber inclosing 
" the rod or plate of iron at aboat every 20 fathoms "; this 
keeps the moorings in a festoon form. To preserve the floating 
power of these cylinders or caissons in the event of a rapture, 
they may be filled "with numerous small vessels or cclls^ 
" made either of very thin sheets of iron or copper, so that if 
" any of them sfaonlcl be damaged the remainder would retain 

^f^ the floating power of the caisson.'* 

^^ [Printed, 4^t Ko DmidngaO 
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A-D, 1853, August 4.— No. 1820. 
HICXSOS^, WnxuM.— "Iiiip(rciYemetita m canal sm^ liwr 
** naTigation^ and in Teaaela to be used in audi. Ei&Tigatlai]« 
" and in the mode of imjpelling the eame." 

The portion of the inrention that relates to locks ia as 
foUowB : — At the bottom of the lock, " a barge large enongli 
*' to contam one or two canal boats, as the case maj be, is 
•* sunk bj being iilled with water by means of a self-acting 
" telescopic syphon. When the ctmal boats are admitted 
*' into this lock from the canal level the gates are closed, and 
'* the water in the lock drawn off sn^ciently to allow the 
** canal boats to rest on the deck (midway down the hold) of 
*' the barge^ which is however partially immersed. The 
" sj^hon is then employed to empty the barge of the water 
" preTionsly admitted for the purpose of mnking the barge, 
** So soon as a sufficient qnantity of thia water has been drawn 
" off the barge will rise in the water left in the lock, bearing 
'* along with it in cargo the canal boats with their cargoea, 
" and may then be propelled out of the lock to her deetina* 
" tion.*' 

According to another arrangementj two large tubes, one 
within the other, are faatcsned to the bottom of the lock pit 
When in action, the upper portion of this doable tube ia open 
immediately under a fixed syphon in the bottom of the bai-ge ; 
it presses against the bott<>m of the barge round about the fitted 
syphon. The area of the emaller tube forms an outlet for the 
fiuperflnous water from the hold of the barge. The hydi^nlio 
pressure and the large out^r tube prevents the water remain- 
ing in the lock escaping at the same time tkrougk the inner 
tulae I the inner tube ia connected with the next lower lock. 

A pontoon with gates may be used to tranship cargoes. 
[Printed, 8d* Dmwing.] 
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A.D. 1853, August 6.— I^o. ims. 
HUGHES, JoHH'. — "Improvements in building or formmg 
** structures under water or below the surface of the ground," ^ 
To btiild the said Btrueture, a hollow vessel or **shoe"is« 
employed. This vessel is open at the bottom ; ivithin it tha ■ 
grotmd is aircavated, or other competent means may bo nsed 
ta ivmore the sand or otheT m&tsmAa '^ t^cj^^^VvOEx^to 
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^^T slioe is to ba sunk in order to arrive at the intonded founda- 
' '* tion." 

The top of the shoe may b& either open or coyered. The 
ehoe la the eaine Bize and ehape as the area of the fonndation 
intended to be laid by its means. When the shoe has descended 
to its proper level, the foundation, of brickHy &c,, may be 
formed within it^ and the shoe left in its place. The building 
is erected npon the foundation during the time of descent of 
the shoe, '* so that the npper part of the building may at all 
** times be above the anrfaco of tbe water/' the interior of the 
building beiag made holloiv to allow the material to be re- 
moved or the building substances to be introduced. Tertical 
guide plates are used to keep the building in its proper position 
during its formation and descent 

When exhaustion or compression of air, contained in the 
interior of the shoe or building, is employed, a cylinder ia 
attached to the top of the shoe, its upper aid always being 
above the surface of the water. 

The drawings show this iovention adapted to the constmcs- 
tion of piUars^ which may form part of a pier j or (by pro- 
longing the guide plates above the tops of the pillars and 
fitrtiag iron plates to them), a species of coffer dam. may be 
cons tmc ted- 

t t Printed, Sd DmwIiiff.J 
A.D. 1853, September 1,— IN'o. 2026. 
A.CIHTOSH:, JoE:».^(ik'S^i Faimt isoid for viant of Finid 
iecijlcatiau.}-—" lmpTovemmxt& in breakwaters." 
** My improved breakwater consiets of two rigid surfaces or 
" rafts, the npper one of which floats on the surface, and the 
** lower one, to which it is finnlj connected, is submerged 
" some distance below the surface, but is inclined to the upper 
[ " one, 

' * This breakwater is so moored that the waves enter between 
" the surfaces where they are widest apart, and issue where 
'* they are neatest together. 

" I have also found at desirable, in floating hreakwaterfi 
" composed of flexible fabrics, to distend such fabrics cm 
** frames suMcJently rigid to keep the fabric distended, bat 
at the same time to yield to the Tmt, eaii i:^ q1 ^^^^^as^^a^ 
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^ "By these meaas I am enabled to moor Bnok bi^eakwaters 
" with mucb. fewer imcliorB tban heretofore, and alao to place 
" lightH in elevated poBitionB, when deiirable." 
[Printed, 4d. No BmwiBga J 

A.D, 1853, September 29,— ^o. 2233. 
KTOWAB-D, TflOMis Willum. — ** Improvements in cont 
'* stmcting piere and foundations under water." 

A caieson or framing of iron has tuboa or guidci in a vertical 
or inclined jioaition. The ebafts of screw piles are inserted 
into the said tnbes bo that their screw ends project below the 
bottom of the caia&oiij and the caisaonj thus fiiniisbed, is 
lowered down npon the apot where it is desired to construct 
the pier. The shafts of the sct^w piles are then turned round 
BO aa to screw them into the earth. When a pile baa entered 
to a Bufificient depth, a loose collar is slipped on to its top and 
fixed by a key i the pile is then screwed down so as to force 
tbe caisson down. In this way, when a>ll the piles are screwed 
down, the caisson is caiised to enter the ground as far as 
possible. The upper ends of the piles are then firmly secured 
to the caisson by keys or otherwise, and it is filled with con- 
crete. In some caies, tbe water may be pumped out, and the 
concrete then introduced, or brickwork or masonry may be 
constructed within the caisson. As the caisson is sunk into 
the groimd, additional plates may be added to its top, the 
superstructure may then be built upon the foundation thus 
made. 

Ordinary piles may be employed instead of screw piles^ 
and the caisson may be forced down by levers. " Two or more 
** framings or caissons m^y be placed side by side^ and con- 
" nected to form a single pier or foundation." 

A.D. 1853, December 2.— No, 2801, 

CALLEF, AsTHxm Wblltngtow, — (A coimrnmiaation,} — (. 
visional proteGtion only.) — ** An improved excavating and 
Jf dredging machine." 

A floating vessel is wbolly or partially decked oyer, and hm 
a steam engine fixed at one end thereof, which drives a eeB 
of phaia drums and the other gearing of tbe machine^ to which 
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the chaixLH that work the excaTotcr are attached- '* At thfe 
" other end of the Yeesel" '' a erflue is erected, to the end of 

* ^ which the excavator ie attached by the chaine aboTe moB- 
" tioned • these ohaias work the excavator up or dowiij Oi" 

* * forwards or backwards." 

" The excavator cojjsiata of a long beam, at the end of which 
'* is fixed a strong iron scoop or bucket, the back end of whicti 
'* opens upon hiiigea, bo as to die charge the material excavate d* 

* * when, it closes bj its own weight, & when closed the end is 

* * held secure by strong iion catches and drop bolts*" The 
discharge of the material is accomplished by cords carried to 
the deck, wbich act upon the drop bolts* The excavator ia 
raited or lowered by ruck und pinion gear in connection with 
the crane. The scoop ie drawn forward by the engine, which 
acti through a chain which passes over the end of the crane. 
The crajie is swung round by an endleas chain that passes 
round the edge of a circular platform at the bottom of the 
cr»nei the endless chain being in connection with the engine. 

The material is delivered into barges. 



1854. 
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A.D. 1854, April 5.— No, 785. 

IMTH, Stepjie^i Bai^doll,^*' Improvements in Tessek and 
*' apparatus used for raisixtg sunken vessels and other bodies 
'* in the water, and for lowering mateHale for etmcfcural 
** pnrposes in water." 

" My invention, which I c&U the central tubular marine 
" lifting opparattiSj consists of ft floating vessel^ constructed 
^* of wood and iron, somewhat resemhlmg the hull of a ship, 
having a deck on which the principal mechanical operations 
are performed, and fumished with a series of iron ttibas 
arranged ia the central line of the deck, and passing 
through the body of the vessels from the deck to the bottom, 
the said tubes being used as conductors, through which 
chaini are worked for the purpose of Lifting sunken veafiela 
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** or other ponderous bodies, or for depoiiting Beavj masseB 
** of concrete or maHonrj to be used in the oonBtractioti of 
•* piers, harbours ^ breakwaters^ or other erectionfl or founds- 
'* tioiiB. The tubes being in the centre of the vesa^ admitB 
** of tho uBo of any available power from tho centre of the 
" Teeael for tho purpoBee of lifting or otherwise^ without 
" lurching or diBtnrbing the vertical position of the vessel and 
'* apparatna ; it also admits of the use of encircling chainB 
" to be applied for the purpose of lifting vessels or other 
" ponderous bodies," 

The chains or cubles that maybenaed " for depositing hea^y 
'* maesce of concrete or musonry for foundations or other sub* 
" niai'ine purposes, are passed from any suitable liftiBg 
'* machinery placed on the deck of the veseeb/' through the 
above- men tionod vertical iron tubes, "and are secured by 
*' suitable arrangements of encircling chains and shaokles 
" carried by a steam tug having enitable fittings and arrange- 
'* meaita as regards hawse pipes, nippers, &c., for the working 
" of the chains.*' 

[Printed, is. 4rf. DrawinffB,] 

A.D. 1854, May 2,— ]^o. 9BS. 
WAIiLEE, ErcEAjas,—*' Improvements in valves applicable 
** to steam engines and other pnrposeSj and in apparatufl 
" connected with the same*" 

The portion of this invention which is applicable to thQ 
Talves of reservoirs and sluices is treated of here. 

The valve is covered closely with a movable valve bos 
having arms ; the box "is supported by and moTea backwards 
" and forwards on rollers carrying the valve with it," ** Tha 
'* valve is pierced or opened entirely to tho required dimen- 
** sions," *' leaving such surface to be acted iipon by thd 
*' pressure resulting only on the exhaust side of the valve, 
" which serves to keep the yalve in contact with the surface 
" of the face plate." 

The second part of these improvements " consista of two 
" sets of rollers, and two rollers to each set, with flexible flaps 
** to keep them at the proper distance asunder, so connected 
' that they move in the same direction, and as one ia 
' gradually opening the port the other is closing it, by the 
" roller pressing down the flexible flaps, which have bare or 
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il>3 enclosed or fixed on the top, or by i^ cbaiii made of 
inks, aimilar to the spring box of a watcb, but multiplied 
" ia the width to aoij dimonsiona required," The sameregulte 
can be obtained *' bj snbstituting for the said fla.ps or chain 
" an endkM band of india- rubber, or any flexible or pliable 

t** material, so put on the rollers that as one roller ooYera 
" one pgtrt> the other will be open, and ao oo continnonBly." 






A.D. 18M, Jnly 18.— TTo- 1577. 

BELLFORD, Auguste Edotjakd Loeai>oux, — [A cammimka* 
.) — ** A new kind of piston/' 

The ** diaphragm piston, is intended to be applied in all 
" cases where pistons are used in machinery of any descrip- 
" tion. The new kind of piston consists of a prismatic, cyHn- 
" drical, or other shaped piston or embolns, which ia fixed ta 
" or to which is secured a bag or diaphragm of any suitable 
*' flexible material- The said diaphragm is secured in any 
" conTenient way to the inside of a cylinder or prismatic tube 
*' or pipe, in which the abovesaid piston or embolus ia capable 
*' of performing a reciprocating motion, the same as ordinary 
" pistons," 

The piston fits loosely into the tube or cylinder, the latter 
being divided into two separate portions that are united by 
flanges. The flexible diaphragm has, at its upper end Sm 
flange, which is bolted between the flanges of the tubes. In 
one instance the piston is shown in the drawings fixed on the 
bottom of the diaphragm ; in a second instance, the piston is 
fixed inside the diaphragm; and in the third iuefcanco, the 
diaphragm is fixed at half height. 

With this improved piston j hydraulic presses may ba used 
" for dragging sea ports in localities where a powerful colmnn 
" of water may be disposed of, For this purpose, the dragging 
" machine is set in motion by two pistons, in the manner of a 
" hydraulic engine, the column of water being divided into 
" two branches that are directed on the two cylinders, which 
** are made to act altematoly, so as to lose no time." 
[Printed, Od, Drswing.] 
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A.D. 1855, Febmarj 7,— ISfo. 295. 

iraWTOH, AiEEED Vincent,— (ji communicaitoH.)— A 
" of construct in g diy docks/* 

** The natural clay fonndfttion ie used for the floor of the 
" dock, the Bides and back end being formed of piles, the 
'* puddling hetween the inner and outer piling, reding npon 
'* the clay floor, and forming' a continuation of it, after the 
" manner in which coffer dama are puddled. The tows of 
" piles are stayed by diagonal braces, and are coTered by 
*' Bnitable eheathing. Spur braces are driven into the foun- 
" dation, and aecnred at their tops to the interior tow of 
** piles J for the purpose of reeiflting any lateral strain which 
"^ may be brought to bear against the sides of the dock. 
'* Between the spur braces cross sleepers are laid, and upon 
*^ these the chock blocks slide in the customaty manner* 
" These sleepers rest firmly upon the natural floor of the 
" dock, to which they transmit any weight which may b© 
" imposed upon them/^ ^ 

A space enclosed by sqnare piles is reserved to fgrm abniK fl 
mente to resist the thrust of the dock gates. This space is 
filled with clay, and forms a continuation of the foundation* 
This piling is braced, and to these abutments the gates ai^ 
hinged* The gates shut against the tops of a row of sheet 
piling, driyen into the clay inmiediately within the bottom o£ 
the gate, 

"The space within the body of the dock^ not being required j 
'* to be left vacant, is filled with clay^ and serves still fui-i 
" to strengthen the sides of the dockj against the lateral J 
" thrust/^ 

[Printed, IM, DrawiogBj 



A,D, 1855, March 8.— ITo. 5S6, 
GEEAED, Joiui,—{Provisw7tal pi-ot^ction ouhj.) — **A portable 
" floatiaig pier or bridge, separating into Bections, which are 
'* designed and adapted for forming floating vessels j also 

" &ced Bnd moveable stmcturea on land, such as sheds and 

" vehicles.** 
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This invention consiata "of portable Hoating vessels with. 
" movea-ble water- tight decks, sides, ende^ aaid bottoms, and 
*' sliding or foldiug frames, platforms, stays, and supports, 
** tke wbole being made and iitted toge titer in sectionB com* 
** posed of, and separating into duplicate parts, designed for 
** forming a portable extending pier, bridge, or platform for 
** facilitating tbe embarking and disembarking passengers, 
'* troopej cattle, slores, or mercbandize^ or for efieoting a 
'* passage or forming & roadway aorosa water; tbe said sec- 
*' tions and duplicate parte being also designed and intended 
" for forming works or buildings of defcEce, Bbelfcer, or stores 
" on knd, and tilao iidapted for fonning waggons or other 
" vebicleg. Eticb vessel, sfemctui-e or vebicle can be fitted 
*' together or separated with facility and dispatch, and 
" packed together^ so as to occupy & comparatively small 
* * space for shipment or removal when not in use/* 
^V i:PHnted,4d* Nq ]>rawities.] 

^m A.D. 1855, AprQ 7.—Eo, 769- 

^HAYS, WnJ-iAM Bjsnnett.— *' An improved breakwater/* 
I "It consists of a series of planes or platforms placed ono 

I *' above the other at suitable distances apart, inclining towards 
** the sea or advanemg waves, so that wben the waves meet 
" the planes or platforms, it will be subdivided into layers 
and thus pass up between the planes or platforms* The 
force of the wave will be thereby arrested. The angle of 
inclination of the planes or platforms may be varied, accord- 
ing to circumatajices. The planes or platforms may be 
parallel with one another, or they may vary from ptiral- 
*' leliem, as may be found most suitable. The platforms or 
planes may be uniformly plain, or they may be curved, 
according to circumstances, and they may be perforated, 
" The above-described breakwater may be fixed by means of 
** piles, or otherwise secured to the aoa bottom ; or it may 
** be adapted to any existing struature ; or it may be caused 

Ct* by any suitable meaais to float upon the sarface of the 
f water, being secured by moorings or othenvise ; or it may 
" be attached or connected to any floating structure." 
The drawings represent a structure suppoTt^db^ -^Vlifta^Ta^s^ 
with a 0m&ll depth o£ water, la anotlcieT luataaac^e , ^V^ ^^x^aahsL-^ 
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water is eecnred in front of a mooifed raft. In a third 
example, smtablo for deep water, the breakwater ia allowed 
free play in n vertical direction, by means of friction rollers 
that work in gaidea fixed to a aea wall or detached pxer. 
Lastly, a eircnlar raft is described and shown. This yessel 
is secured hy moorings ; the platforms may be fixed on one 
Bide, or on all sides of the raft. 
pPrinted, Ski, JJmwiiig,] 
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A.D, 1855, September S.-^No. 2033. 

TUCK, JosEFli Henbt,^^ comm^mt^tion,] — **Improvementg i 
" in dredging and excavating machinery." '■ 

1st. The buckets are discharged as they rise from the bed of ^ 
tho river. This i& accompliahed by the combined action of a 
tilting tipper and of a self-acting catch on the buckets. *' The 
'* tilting tipper tuiiLB on a pivot or centre on which it m 
" raised by the oacending bucket, and in falling back again 
'* strikes against the tail of the a elf-acting catch of the bucket, 
" and allows the bottom of the same to fall open by turning 
" on a hiuge." The catch is balanced ^* in such a manner as 
•* to fall by its own gravity upon the hinged bottom or lid of 
** the bucket in its doscent, and thereby to clcse the same 
" preparatory to the entrance of tho bucket into the water or 
" the soil to bo excavated/' 

2fid, The di^edging wheel is kept in gear with the engine, 
while the shaft of the said wheel is raised or lowered^ " by 
** means of a radius bar on each side of the wheel, extending 
" from its shaft to that of the pioions through which tho 
" wheel is set in motion. By moans of these radius haj^ the 
'* shaft of the driving pinions is always kept at the same 
" distance from the shaflt of the wheeL For this purpose the 
" pinion shaft is mounted on a carriage, which is drawa in or 
* * moved out so as to correspond with the change of positio 
'' of the wheel shaft/' 
[Printed, U. Drawltifi».] 




A.D. 1855, September 13,--^. 2070. 

TUCK J Joseph Henhy. — {A conimuiiicaiimi.)^*'* Improvements 
" in apparatus for carrying ou submaiiue operations." 
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A great part of this iiiTeiition relates to a diving bell aaid 
its appurteuancea^ cambined with tools or inBtniiiiGiitB, 
together with tkc method of worMng the same. 

The only portion of the invention whicli can be set forth is 
this place relates to an apparatus for sawing piles under water* 
The saw is mounted within a space formed at the lower pai^ 
of the bell in BUch a manner as to be capable of working hori- 
zon tally between guides ; it may foe actuated by hand or by 
Buitable inecEanism inside or outside the bell. ** The aaw, 
*' worka Horizontally and ou an exact level with the bottom 
** of the bell, which is also level, as the bell is always resting 
'* on the heads of several piles /^ " it will he evident that the 
" piles will be all out to the same level without further difiBi- 
'* culty or adjustment." '*Iu order to move the belt after 
" sawing off a pile for the pni-pose of commencing on another, 
" a quantity of water ia expelled from the tanks sufficient to 
" render the bell light enough to Im readily moved to the ro- 
'* quired position (which is ascertained through the opening 
** in which the saw works) ; water is then admitted into the 
" tanks, and the bell settles firmly on the tops of the piles 
" already sawed, and remains firm in its position until the 
" pile m cut off. In comjnencing ofjerations^ a pile has to be 
" driven to the required level, and this will eerve m a starting 
" point for the bell, and will determine the point of elevation 
" at which the succesaive piles are to be out." 

EftYiuted, lJ,4J. Drawings.] 
A,X>. 1855, September 26.— No. 2147. 
OUCHET, Felix.— '* An improved mechanical arrangement 
for elevating or lowering and moving forwai^ or biickward 
heavy or submerged bodies." 

The raechamcal arrangements which form the subject of 
this invention " are particularly suited for the eicavating or 
*' curing of camtls or rivers, and canalizing these latter for 
" hydraulic constructions, and raising submerged bodies," 

111 the arrangement for excavating canals, two " capstans" 
(or triangles) are employed one at ea«h side of the canal ; theae 
capstans are connected by a strong rope, on which a carriage 
ia made to move forward and backward by means of ropes, 
guided by pulleys and acted upon by cyHnderB or windlaesea 
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and gearing *' situated at the lower paLrt of the capstans." To^ 
move th© cyliBdera, a. horizontal shaft is used ; the said sha 
oarriea sliding nuts which may ho made to advance or receda^J 
when required bjmeana of a horizontal cranked fork furnished \ 
with a toothed rack and pinion. As soon as the pinion learea 
the gearing, a brake mises & lever, by which the load may b®1 
kept at a given height whilst the carriage is moved forward^ ' 
and backward, Tho load may then be raised by the applica- 
tion of steam power to the horizontal shaft. 
[Printed, lOcf. Dravriliff.] 



A,D. 1855, September 29.— No. 2169. 

ADAM80M', GtBob&i;, — {Frovkmtal proiectmt only.) — " A*I 
" travelling staging and crane or jenny, adapted for building'! 
" piers & other hftrbour works." 

The staging is placed on the work and advances as the work 
progreBsea, For this puTpoee the inventor naes " a large 
*' rectangular framework of nearly the width of the pier ; at" 
** the lower part it is mounted on wheels, & placed on thelerel 
" of the top of the pier." The upper work of the frame oyer- 
hangs the width of the pier, to give sufficient breadth to the 
traTerse of the crab. Two long trussed overhanging beams 
project forward in the direction in which the building is in 
progress. ** The main pajt of the staging on the finished 
** work mnst be of sufficient length & weight to sustain the 
*^ weight at any time hanging on the projecthig beams to 
" present overbalancing. Bails or ways are formed on the 
" lower platform of the staging^, on which the materials are 
" drawn in. The projecting beams are carried the whols 
" length of the staging, so that the traversing crab or jenny 
*' is run in above the materials to be lifted from the lower 
" platform, & thereby moved & deposited as required. Bxtit- 
" able gangways & platforms & working gear are provided us 
" in ordinary staging, the whole constituting part of the 
" travelling staging or machine which is moved bodily for- 
** wards aA the work progresses. When a portion of the work 
" is finished up to the travelling level of tho staging, it ia 
*' moved forwards on the new work to the required extent, 
•* when another portion of the work is finished, ^ so on." 
ITrliited, M. NoBnwbigs.j 
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A.D. 1855, December 18— JSTo. 2868. 
GLOVEE, FBfjBJsaiCK Bobbrt Augustus.— ''Improvements in 
' tt© construction of breakwafceis, eea walk, and cither strac*- 
'* tnres or foundations of etructore^ which, lie partially OP' 
" entirely nnder wat^r." 

1st, Conatmcting the said Htractures "bj bo fomiizig a* 
" framework of timber or iron, or other material^ and so 
" anchoring or fixing the same, as to collect and retain tho 
'* ghifting Band or material carTie<i by the morement of the 
" water in the particular Hituation in which any euch sferuc- 
*' tare is being erected." The drawings show a number of 
fra^meB of ordinary beams of timber placed one upon another,. 
'* The superposed frames gradually dim.iiush in width from * 
" bottom to top, BO as to give a suitable slop© or inclmation to 
•* the f&ce of the work." 

luBtead of the said structure constituting one solid mass 
tjiroaghout, the fram^owork may be made so as to leave one op 
more hollow chambers, which will not become filled up with 
the shifting sand. Therefore subaqueous roadways, passages j 
or other tunnels may constitute a portion of the said frame- 
work, in which case tubes of timber or of iron may be con- 
VBniently employed. Comm an i cation may thus be formed 
aoroBB streams or channels. 

2nd. " Constructing the said structures, by forming them 
" as above set forth, and by adding lime, or cement, or con- 
" Crete materials, either to assist in the retention and solidifi-" 
'* cation of the said shifting sand or material, or elee partially 
" or entirely, instead of the same-" The cement preferred ia 
Italian pnazuolana. 
[Prtnted, &f, DrawingO 



A.D, 1855, December 27.-1^0. 2929. 

DOUQLASS, ITicuOLAS,— " Improremeets in tbo consfcructioa 

'* of UghtboEses, beacons, piers, and other similar erections,*' 

This invention relates to a mode of employing iron or other 
metal cylindrical piles for the foundations of the above -m©n* 
tioned stmctures* These cylmders are hollow, and are floated 
by means of an arrangement of pontoona that oaniet ieveral 
cylindrical piles in position* 

Increased strength is given to the said erectiona ** by adopts 
** ing the form of fluted cormgations/* 



Hif. JH -iff- 
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Tkixih pontooa Is hexagonal, and ia made by lajing tnbea 
horiacm tally, *' and bolting them together in inch a manner as 
" to coj'ry any required length of cylindrical piles, either verfci- 
" callyor at any deBired angle, m position ready to be erected, 
** each pile closed at bottom to exclude water, and incmaee the 
" buoyancy of the pontoon/* i Bubstantial wood framing is 
erecited on, the pontoons; this carries a barra-cks for tools, 
Btoros, and workpeople, as well as a travelling crane. An 
external cjlinder of sheet metal is passed over the piles, and 
bitnmen is mn in between tfeem. The interior of the piles at 
their base is closed, or nearly so, with a flanged foot piece ; this 
can be spread out externally after the piles are in their placea, 
** The interior of the piles can afterwards be filled with oon- 
*' Crete or any suitable material, and in like manner also in 
** some cases the spaces between the piles." 

When building on submerged rock, a man •hole coTor m.ay 
be applied to the cylinders, and air can be forced into them | 
they can then be used similarly to the diying belL 
[Printed, la. I>rawiiig3>l 
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A.D. 1856, January 16. --Ko. 113. 
LAW, Henbt. — ** Improvements in heaving up slips for the 
** repair or construction of ships or other Teseels, and for a 
" continuous act ion purchase for the same, which is al to applic- 
** able to other parposcs," 

lat. The cradle for the reception of the Teasel is constructed 
with a longitudinal deprossion to receive the keel. The 
bottom of the keel is therefore wholly or partly below the surface 
of the i*aiis on which the cradle runs. The railway is also formed 
with a corresponding depression between the centre lines of 
the rails. Large vessels may thus be operated upon, the raili 
need not be carried a great distance mider water, and the 
vessel may be received upon the cradle in the ti-im in which 
she may chance to float. 

2nd. The continnons action pnrcbagej for drawing the yes- 
eels up the slip, has " two or more cranks and connecting Tt5da 
" so arranged, that the connecting rods actuated by the cranks 
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^B^ are made in auccesaion mid alternately to laj hold of and 
** draw forward the linka of the chain, the action of each ane 
commencing before that of the prerioiisly engt^ged one has 
ceased*'; thus the continaona ** progiessive movement of 
the chain is maiiitained.'* 

3rd. The chain ie folded ap "upon a moveable carriage 
** arranged for its reception, and upon which the links are 
** deposited side by aide in alternate dii-cctiona as they are 
'* successively drawn up by the preiiuiLsly described ma- 
1 '* cbinery, or the chain ma}#in a similar manner be deposited 
" in a vertical pit prepared to receive it/^ By this meana is 
I uvoided **the necessity of taking to pieces or disconnecting 

*' the links of the chain." 
^H [PrintetJ, Iji^ id. Drawings.] 

^1 A.D. 185fi. February 4— ]S'o. 296. 

^^rAULING, Eiceajuj CtAJiKi. — {Provmonul pmiection mily.) -^ 
^^^ Expelluig \Yater from vessel s^ and keeping them from aiuk- 

I *' ing, raising sunken vessels, keeping water out of coffer 

^M^ dams, caissona, foundations, or vessels, or works that ai*e 
^H* below water, and propelling vessels on and through water." 
^H The only part of thii invention which can be treated of in 
^^bie present series of Abridgments ia the third improvement. 
According to this improvement, compressed air is employed 
" to force ont water from coffer dams, caasioiis, or other works 
'^ to be constructed below water." This is c flee ted *^ by fore- 
" ing air into such dam, caasion, or other artiticial means 
*' that may lie necessary for thei construction of piera of 
*' bridgeH!, river or sea walls, locks or dock works, &c* " i air 

El-a pumped into the chamber by means of an aperture or 
(ipertures at the bottom, after having made the top of the dam 
or caisson air-tight, "thus expelling und keepiug the water 
" out by closing auch aperture or ajierturcs with slide valves." 
l?Tmtisdt4d. No Drawings.] 
A.D, 18-S6, Fe^raaiy 8 — jSJq, 339, 
EOBERTSON, Stewakt, and HOWDESf, James.— (Pmi^r- 
gioaal prok'dmi ouhf.) — " Improvements in machinery or 
*' upparatiiB for di-iviiig piles." 

In these improvements, the general aiTangemont and con- 
struction of the pile engine framing i-esemliloa that of existing 
machinery. 
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In this invention, the essential object is the automatic or 
self-acting re-arrangement of the ram or monkey after CEich 
fall. 

In the first modification of the appiaratns, a vertical screw- 
bladed shaft is kept in constant rotation by the steam engine. 
A pulley in connection with the sliding bar of the monkey is 
ordinarily in gear with the screw blades. Upon the weight of 
a crank lever being raised by an adjustable throw off piece, 
the pulley is drawn out of gear with the screw blade and the 
monkey falls ; at the bottom of itf fall the screw blade again 
engages with the pulley and the monkey rises. 

In a second modification, an endless chain is made to raise 
the monkey, the chain being kept in constant motion, and a 
sliding bar and weighted crank lever being used to engage and 
disengage the ram. 

In a third modification, vertical water cylinders and plungers 
are used to raise the monkey. The engine shaft constantly 
works force pumps, and when the monkey is required to drop, 
the opening of a valve discharges the water. 

A fourth contrivance resembles an ordinary crab winch. 
Pulley arrangements are adopted to obtain a long stroke of 
the monkey with a short stroke of the steam piston. 

By another contrivance, a continually revolving eccentric is 
made to work in the bight of the hauling chain, one end of the 
chain being fast to the pUe head. 
[Printed, 4d. No Drawings.] 

A.D. 1856, February 9.— No. 350. 

SCHWARTZKOPFF, Louis.— ** Improvements in apparatus 
'* for raising mud and soil from the bottoms of rivers and other 
" waters." 

** A centrifugal or rotary pump is fixed on board a suitable 
*' vessel, together with a steam engine or other means of 
** working the same. From the pump descends a suction 
" pipe, arranged suitably to adjait of its lower end being 
** moved to and fro. The lower end of the suction pipe is 
" fitted with a head or instrument (or the head or instrument 
" may be separate), which on being moved together with the 
** lower end of the pipe, stirs or moves the mud and soil 
** at the bottom of the river or other water, by which zneans 
'' the mud or soil, together with some water, will be oonti- 
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** nually raised by the pump, and the same may be allowed to 
" nm on to a bank at the side of the river or other water, or 
" into any barge or vessel employed for carrying away such 
** soil or mud." 

In the draYrings the expanded end of the suction pipe is 
shown with a series of rake teeth placed round its edges. By 
means of fast and loose pulleys, and the weighted arm of a 
quadrant, an oscillating sideway motion is given to the suction 
pipe. 

[Printed, Sd. Drawing.] $, 



A.D. 1856, March 6.— No. 565. 

MOEEISON, EoBEKT. — " Improvements in pile driving 
" machinery." 

According to this invention, two or more rows of piles may 
be driven simultaneously by the direct action of steam. The 
number of steam cylinders are equal to the number of rows 
of piles to be driven at one time. " The cylinders and valve 
" gearing are carried in suitable supports on one end of a 
" travelling carriage running on wheels, and a vertical tubular 
*' boiler and small steam engine for hoisting the piles and 
** raising the cylinders when they have each driven a pile are 
" carried at the other end of the carriage." 

The ram or actual pile-driver is formed in one solid piece 
with the piston, and it is caused to work through both ends 
of the cylinder. The ram is guided by means of the top cover 
of the cylinder. The steam is used on both sides of the piston, 
A balance valve apparatus is used in place of the self-acting 
gearing for regulating the admission of the steam into the 
hammer cylinder. 

The small steam engine which is employed "for raising 
" the cylinders after they have done their work ; and hoisting 
** fresh piles to deposit under the rams, is an inverted trunk 
** engine, the lower end of the trunk being flattened to such 
" an extent as will balance the weight of the piston trunks 
'* and connecting rod." 

" As fast as each pile in a row is driven, the machine is 
** traversed forward between the rows to the next piles, and 
" so on, until the whole of the piles in each row are driven." 
[Printed, 1«. 4<l. Drawings.] 
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AJy. 1856, April d.^Hfo. 808. 
WHlTBj Thomas, jnnior.^" Improvements in elapa and ways' 
** for receiving ehips or v&seels requiring repair, and for 
** apparatus to be nsed for hauling up eliips or vessels-" 

Instead of providing the waj with rails carried down t<3 the 
bottom of the slip at the same incline, they are cajried down 
" only to a point a little below the head of the vessel to be 
** operated on»" and then curbed beyond or below that point, 
m as to bring the end of the rails to a horizontal or nearly 
horizontal position. 

In. arranging the part of the slip or way upon which vessels 
are intended to be placed while under repair, a lateral way 
is constrncted at a convenient paii of the upper way, on one 
or both sides of the longitudinal way, and at right angles 
thereto. When the cai^iage with the vessel thereon is brought 
up the longitudinal way as far as the lateral way it is moved 
laterally off the longitudinal way, *''so as to admit of other 
" vessels beiug cai'ricd past if required," 

In the apparatus for hauling up ships, a second or rmmer 
chaiii is employed, *' by which the power of the hauling up 
'* maichine or motive power is doubled without oocaBioning 
** any additional stress upon such machine." ''This second 
'* or additional nmner is worked hy a claw, which makes 
** the traction rods that connect it with the runner a con- 
" tinuous chain » and renders it unnecessary to stop the 
" engine when the rods leading from the cradle to the chain 
** are to be shifted." 
CPjiated. I0<i. Brewing,] 

A,D. 18^6, August 25,-1^0. 1978, 
BAEEAT, PiESRB Philippe CEU^sxiy, and BAEEAT, Jeaf 
BaJ'TISTE.— (Pj^ori^ionaZ iwotedmi 07thj.} — ** Improvements in. 
'* steam digging apparatus euitable for draming and ex car 
'* vatiag puq^oses ; parte of which are applicable to reaping/' 
1st, Placing the running wheels behind the furnace, 
2nd. The wheels have a sheet iron felloe, rivetted to 
-iron spokes. 

3rd, Dividing the nave of the large wheels into two parts. 
4!th. Providing '* play between the nave and axle.'* 
5th. Throwing the motive wheels out of geai* by means 
4>f an arrangement of couplings, forks, and levers, 
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6tli. Driving the fore carriage wheels simultaneously with 
the motive wheels. 

7th. Placing skids on the peripheries of the motive wheels. 

8th. Causing the fore carriage to follow the undulations 
of the soil. 

9th. Employing steam to tilt the fore carriage. 

10th. Connecting in a straight line the digger carrier and 
the framework. 

11th. Moving the digger shaft nearer to or further from 
the soil. 

12th. Effecting the up ][and down action of the diggers 
by cams, &c. 

13th. Begulating the back stroke of the diggers by a 
stop. 

14th. The employment of two diggers of different lengths on 
the same stock. 

15th. The employment of three or more diggers on the 
same stock. 

16th. " Applying the machinery for excavating and digging 
** canals and drains." 

17th. Mounting forks or teeth behind the engine driver's 
seat or the digger carrier, to pulverise the earth. 

18th. Working the digging shaft by means of fixed 
cylinders and connecting rods, instead of by oscillating 
cylinders. 

19th. Dispensing with^one of the shafts which carry the 
gearing wheels. 

20th. Applying the apparatus for reaping. 
[Printed, 4d, No Drawings.] 



1857. 

A.D. 1857, January 6.— No. 45. 
KENNABD, Thomas William. — {Provisional protection only.)-^ 
** Improvements in metallic piles." 

** I construct piles whose transverse section is in the form 
** of a cross, or which may consist of three or more leaves 
** or plates connected together; the outer edges of these 
*' leaves are thicker than the other parts, or they are made 
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" with, a rib or bead. By this disposition of tbe metal the 
'* pile is rendered much stronger and stiffer than if the same 
" quantity of metal were arranged in leaves of uniform 
" thickness. I manufacture these piles in various ways : 
" thus, I roll flat bars or plates of iron with a thick bead 
** on one edge, and I unite the other edges of three or more 
" of these bars by means of angle irons and rivets or bolts 
" and nuts ; or the edges of the bars may be bent andrivetted 
** together ; or I roll a flat plate or bar with beads or ribs at 
" both edges, and I rivet or bolt to the flat sides of this bar 
" other bars rolled with flanges for that purpose ; or I connect 
'* together two or more bars having beads or ribs on each 
** edge. In some cases the piles may be made wholly or 
*' partially of cast iron." 
[Printed, 4d. No Drawings.] 

A.D. 1867, January 7.— No. 62. 
HILL, Henky Charles. — " Improvements in screw and lifting 
** jacks, and in machines for lifting, pressing, and lowering." 

This invention consists in obtaining leverage by the combi- 
nation " known as the lazy tongs." Amongst other applica- 
tions, the invention is applicable * * to pile-driving and dredging 
" machines." 

The drawings show a mode of working collapsing sheaves 
or lifts, which may be applied to pile-driving engines. The 
example given in the drawings is " a folding or collapsing jib 
** crane, with the jib distended or collapsed by a series of 
** joints or levers similar to the movements of the lazy tongs." 
Lever and screw gear are used to distend the jib or to fold it 
against the pillar. 

Another mode is set forth, also applicable to pile-driving 
engines. This consists of a collapsing chain lift, in which the 
power is obtained from a series a lazy-tongs levers worked by 
a central right and left hand screw, passing through screw- 
threaded sockets ; attached to the upper and lower ends of 
these levers is a frame carrying a series of sheaves and friction 
pulleys, over and around which passes the chain; "these 
" levers expand and contract by means of the screw, and con- 
** sumes or let out the chain, that is to say, it lengthen or 
" shorten the chain as the lever are raised or lowered or 
" contracted" 
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To lift great weights speedily, chain barrels of a peculiar 
construction may be employed ; these barrels are applicable 
to pile-driving machines. Of the combination of two barrels, 
one may be straight (or cylindrical) and the other conical, or 
they may both be conical barrels, the cones being reversed. 
[Printed, 1«. 4d. Drawings.] • 



A.D. 1857, January 8.— No. 75. 

TTJENBULL, Egbekt. — " Improvements in cradles for heav- 
*' ing up ships." 

For this purpose the cradle is constructed in parts, " so that 
* ' the one part may separate a certain distance from the other, 
" while at the same time the parts of the cradle are suitably 
" tied and held together to limit the separation and to keep 
** them in their proper relative position while either elongated 
" or contracted ; when contracted, the cradle is considerably 
** less in length than the ship which may be lifted on it. 

** In placing a ship on the cradle, the parts of the cradle are 
** brought close together and lowered down the ways, and 
** the ship brought over it so as to ground or take the front 
** part of the cradle, with her fore foot a little in front of the 
** fore part of the cradle, her stem at the time projecting a 
* * considerable distance beyond the after end of the cradle. The 
** cradle being now hove up on the fore part advances up the 
** ways, and lifts the fore part of the ship, the after part at the 
" time being afloat and not on the after part of the cradle. Dur- 
*' ing this time the other parts of the cradle remain stationary, 
** and until the fore part has advanced, say, about fifteen or 
** sixteen feet (the limit of its sliding connecting bars). 
** Having ajrived at this limit, the second part of the cradle 
** follows the first up the ways, and separates from the after 
** part until it has moved the distance of, say, ten or twelve 
** feet, as limited by the connecting bars; the whole cradle 
** now (if in three parts) moves together. By this time the 
** stem of the ship will be brought immediately over the after 
** part of the cradle on which she settles or grounds, and is 
" supported as in ordinary." 

The drawings show a cradle formed in five principal parts, 
[Printed, 1(W. Drawing.] 
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A.D- 1857, Janttftjy I9.--K0. 167. 
CLAEK» Edwdi. — " Improyements in floating docks." 

"This inveiitioTi conaiata in arranging a floathig dock bo 
" that it may l-i« stmk in order to receive the ship, and after- 
'* Trardfi, having received the ship, be floated by pumping the 
*' water from tbe space between* the side of the ship and the 
** interior side of the dock.** The dock rest« on the bottom, 
and the air vessela (necesHary when the dock is kept floating' 
while receiving the ship) are diBpen&ed with. 

The dock consists of a pontoon or vessel composed ** of an 
*^ iron shell bolted to ti-ana verse girdei"S or frames built up 
" of sheet and angle iron, and also to longitudinal ribs, which 
** connect these tnmBverse flames. This vessel has blocli 
** bolted on its bottom, on which it rests when sank, ajid lt«] 
*' sides ai*e higher than the di-aught of the lui'gest ahip it Ib\ 
'^ required to dock. When the floating dock is to receive a 
*' ahip, it is sunk on a bottom suitably levelled, and where 
" the depth of water is not so gi'eat as the height of its sideB 
** a gate which closes at its end is now opened and the ship'l 
** is floated in; the gate then being closed and the ship 
" suitably shored, the water ia pumped out. If the dock is 
' ' to be need in a tidewayj it will not be neceasary to make 
" its aides so high aa the thuffc of the ahip to be docked, as it 
" may then be sunk in water Bufficiently deep to rise over its 
** sides, provided only that its sides be uncovered for a Bufli- 
" cient time at low water to allow the dock to be pumped out 
*' so as to f!oat it If the rise and fall of the tide be large it 
^' will not be necessary to provide a gate at the end of the 
** dock, as the ship may be floated over and allowed to settle 
** down into it as the tide recedes. The dock is furnished 
" with a Talve or opening to let the water run out/' 

[Printed. IJf. et^. Drawings.] 

A.D. 1657, January 19.— I!^o. 159. 
CLARK, EuwT^, — ** Improvements m machineiy or apparatus 
** for raising ships out of the water for the iJuq>ose& of esami- 
** nation and repair." 

A aeries of columns is erected ''in two parallel rows at some 
" suitable place where the water ia (sufficiently deep to floatr 
*' the largest ahip which it is intended to raise/' ** In ccmnec- 
^' tiou with each of the columns h a hydraulic cylinder and 
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ram, whicli by means of deacendiiig rods is comiected witk a 
" girder or girdera wliich extend to the corresponding post in 
' ' the opposite row." Over this senes of parallel girders or 
** gridiron/* and "between the two rows of columiiB the Bhip 
** to he raised ia floated, and the pumps in connection with 
** the hydraulic cylinders arc act to work bo as to bring each 
** gii'der to hear against the keel of the ship, which is then 
'* shored in the ordinary manner." Instead of the ehip 
resting directly upon the gridiron , it may repose and bo 
fehored up upon a strongly framed platform placed upon the 
girders of the gridiron. Instead of the platform a large 
iron yessel called a **eaucer *' may bo used to each ship, and 
the ship and saucer raised together and floated away. The 
ship being placed either upon the girders or upon the plat- 
form or upon the saucer the pnmpa are simultaneouely set to 
work and the girders are lifted j -'and are prevented from 
** again descending by closing the water in the prcBseSj or by 
" palls ^* which fall into teeth on the columns. 

The said columns are erected by sinking cylinders, &7td cx- 
cayating from the interior of them. 

The hydraulic cyliTiders are divided into separate sets, so 
that each set may act independently of the other sets, "in 
** place of connecting all the cylinders to one pump and to 
** one main pipe, as has before been proposed to he done.'* 



A,D. 1857, Febmary 19.— -No. 486. 

ABEEKETHY, jAyrEs. — (J^rovMonalp7'o(ecHQn onl^.) — 
" An improved mode of constmcting breakwaters in deep 
'' water.^' 

** My invention consigts in confining a rubble embankment, 
** fonning the base of the breakwater ^ within a timber framo 
** work, the rubble embankment having in similar ea^^e 
'* hitherto been allowed to foi-m its own slope by the action 
** of the sea. The cross timbors, of which the framing in 
'^ composed^ and by which the two sides of the breakwater are 
** bound together, are framed on land, and loweretl into theii' 
position without the necessity for dri\-iiig pilesj except as 
ail after- work. The croas frames are bound securely together 
and the structure completed for the reeeption of the rubble^ 
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*' by timber panelling in suitable sections, also framed on 

" land, and lowered into position between the cross frames in 

" such manner as to tie them effectually one to another, so as 

" to form a continuous structure, whereby the rubble may be 

" securely retained and protected against displacement by the 

" action of the sea." 

[Printed, 4d. No Drawings.] 

A.D. 1857, February 20.— No. 497. 

BROOMAN, RiCHAKD ARCHIBALD. — (A com/mAmiGcdion.) — {TrO' 
visional ^protection onhf.) — " Improvements in steam digging 
" apparatus suitable for draining and excavating purposes, 
** parts of which are applicable to reaping." 

1st. Placing the running wheels behind the furnace. 

2nd. The wheels have a sheet iyon felloe, rivetted to T-iron 
spokes. 

3rd. Dividing ^he nave of the large wheels into two parts. 

4th. Providing "play between the nave and axle." 

5th. Throwing the motive wheels out of gear by means of 
an arrangement of couplings, forks, and levers. 

6th. Driving the fore carriage wheels simultaneously with 
the motive wheels. 

7th. Placing skids on the peripheries of the motive wheels. 

8th. Causing the fore carriage to follow the undulations of 
the soil. 

9th. Employing steam to tilt the fore carriage. 

10th. Connecting in a straight line the digger cairier and 
the framework. 

11th. Moving the digger shaft nearer to or further from the 
soil. 

12th. Effecting the up and down action of the diggers by 
cams, &c. 

13th. Regulating the back stroke of the diggers by a 
stop. 

14th. The employment of two diggers of different lengths 
on the same stock. 

15th. The employment of three or mor6 diggers on the 
same stock. 

16th. ** Applying the machinery for excavating and digging 
'' canals and drains." 
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17tli. Mounting forks or teeth behind the engine-driver's 
seat or the digger carrier, to pulverize the earth. 

18. Working the digging shaft by means of fixed cylinders 
and connecting rods, instead of by oscillating cylinders. 

19th. Dispensing with one of the shafts which carry the 
gearing wheels. 

20th. Applying the apparatus for reaping." 
[Printed, 4d. No Drawings.] 

A.D. 1857, March 4.— No. 634. 

TEEEBY, Thomas Wright Gabdener. — {Provisional protection 
mily.) — ** Improvements in sewers and guUeys, and outfall to 
*' sewers and gulleys and of sewage." 

The second portion of this invention is "an improvement 
" in sluice gates, to prevent the sewage passing up rivers or 
" brought towards the land as the tide flows." First, a gate 
or door moves vertically in grooves, slots, guides, or other- 
wise. Second, the inventor proposes'* to have one or more 
** cassoun or floats to rise and fall, as the tide ebbs and flows, 
** attached to the sluice gate or door to open and shut it. 
** These may be made of wrought iron or other material 
** suited for the occasion, and may move in slots, grooves, or 
** other guides for the floats to rise and fall with the tide, so 
** as the tide recedes the floats fall with the gate, which 

* * allows the sewage or water to escape with the tide ; and as 
** the tide flows, the float or floats, and gate or gates or door 
*' rise, close the mouth of the sewer, and prevent the sewage 
** or water passing out, and thus preventing any sewage or 
" water passing up rivers or coming towards the coast, as 

* * it can only escape when the tide recedes. This apparatus 
** is all self-acting." 

[Printed, 4cf . No Drawings.] 

A.D. 1857, March 7.--No. 667. 

LUNGLEY, Charles. — " An improved mode of constructing 
** dry docks and basins for the stowage of ships." 

According to this invention when it is suitable the natural 
level of the land is made use of to build up the dry docks 
therein in any suitable manner. In constructing a series of 
dry docks, they are all connected with a common reservoir, 
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aiTanging them in gronpe, the docks composing which lie 
parallel to each other. These docks are severally cut off from 
the reservoir hy means of gates or caissons, and the water is 
maintained ** in the reservoir at a spring tide, or an artificial 
" height by snitablo pumping engines." The reservoir is 
connected ** with the river or sea by means of an onter do<i 
* * or channel provided with double gates or caissons, so as to 
*' allow of an artificial height of water l^eing made therein." 

In place of excavating the dock it may be mad[e of iron or 
wood lined with stone. ** A dock thus formed is to be floated 
" to the spot prepared for its reception, and then sunk, and 
** connected by means of gates with an inner dock or 
** channel." 

The drawings show a railway tunnel formed below the 
range of dry docks ; this arrangement forms an easy way of 
unloading vessels. The vessels are provided witli ports in the 
bottom, and there are corresponding holes in the bottom of 
the dry dock, the ports and the holes being ordinarily closed 
water-tight. A series of trucks on the railway receive ii 
succession the coals or other cargo, which is delivered fpoift 
the dry dock, or from the ship therein. 

A part of the dock may have a raised bottom. 
[Printed, 1«. 6J. Drawings.] 

A.D. 1857, April 9.— No. 1008. 
TURNBULL, Robert. — "Improvements in slips or ways for 
** heaving up and moving ships, and in cradles for the 
** same." 

This invention relates to improvements on the methods sefe 
forth in No. 75 of the year 1857. 

The cradle is formed in detached transverse sections, wbich 
are readily connected by sliding rods or connecting bars. 

**The sections of the cradle are distributed at equal difl- 
** tances apart under the ship's bottom, and she is hove up 
** on them as on an ordinary cradle. The frames or plates of 
** the slip are divided into* lengths at distances according to 
** the lengths of the sections of the cradle and the spaceB 
** between them. The alternate parts of the slip are arranged, 
" the one series of paarta on th^ %ol\d ^ound, while the next 
" is mounted on roWera, an^ %\rp^cix\ift^ orn. «QJcrw«y^ ^^ ^ 
*' hoUowa and rounda p\a.ced trans^et^^\^ \^ ^^ \iR«wffi%'«i 
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** slip. When the vessel is hove up the several sections of the 
** cradle rest on the moveable frames or plates of the slip, and 
** when in this position the vessel may be moved sideways away 
" firom the heaving up slip. When so moved the vessel is then 
** shored up at those parts between the sections of the cradle ; 
" the connecting bars of the several sections or parts of the 
" cradle may then be removed, and the cradle traversed trans- 
" verselyfrom under the vessel to its position on the heaving 
** up slip in readiness to heave up another vessel." 

The sliding rods or connecting bars of the different parts 
of the cradle ** may be j&xed rigidly thereto, but removeable, 
** for the purposes of the invention." 
[Printed, 8<f. DrawinK.] 



A.D. 1857, April 11.— No. 1030. 

WINDER, Thomas Robeet. — "An improved mode of con- 
** structing submarine works." 

To form the foundation for a pier or a continuous wall, a 
floating caisson is constructed of iron plates ; the masonry or 
materials are built within the said caisson simultaneously, 
** so as thereby to gradually sink the caisson or vessel at the 
" intended place, by the accumulating weight of the caisson 
" and its contents." 

When building upon loose uneven ground, before sinking 
the caissons filled with masonry, a casing is first sunk of 
larger area than the caisson, ** on to the spot destined to receive 
" the block ;" the casing acts as a shield or kerb. By means 
of a diver and diving bell, the earth is excavated from within 
the casing until solid ground is reached, and thereby the 
casing sunk into the ground. The loaded caisson may then be 
sunk in the casing, and the said casing may be removed so as 
to be again employed in like manner. If desirable the piers 
or walls may retain their casing, ** and the space between the 
** outer casing or shield and the caissons within may be filled 
*' in with concrete, or if desired both the coverings may be 
** removed and employed in assisting in the construction of 
** other parts of the work." 
[Printed, U.lOd. Drawings.] 
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A.D. 1867, April 13.— No. 1039. 
NEWTON, William Edwakd. — {A commtmicoMon.) — ** Im- 
" provements in the construction of boats, buoys, floats, or 
" other buoyant vessels." 

The buoys that may be constructed according to this inven- 
tion entitle it to be placed in this series of Abridgments. 

This invention consists " in the employment of guttapercha, 
** or gutta percha mixed with common glue and other ma- 
" terials in a heated state, and the forming it in previously 
" prepared moulds, either so as to complete the desired boat 
" or vessel at one pressure and in one entire piece, or to pre- 
" pare the air chambers, * timbers,' supporters, thwarts, and 
" other parts separately, and then connect them altogether 
** simultaneously and at one pressure, so as to complete the 
" boat or vessel finally and at one operation." 

The drawings show the operation of making a boat by means 
of two moulds, one an external or male mould and the other 
an internal or female mould. The external mould " is made 
" entire or in one connection," the internal mould "must be 
" divided from stem to stem in the centre, so as to make 
** vertically two equal parts." "The force to be applied to 
" produce the form by pressure may be hydraulic, steam or 
" other power." 

Cork or other light solid body may be laid in the beds of the 
moulds, gutta percha being applied to the general mould, and 
the whole vessel may be made at one pressure of the hydraulic 
or other power. 

[Printed, lOd, Drawings.] 

A.D. 1857, April 22.— No. 1136. 

GRANTHAM, Eichabj) Boxall, GBANTHAM, John, and 
SHARP, Henkt. — {Provisional protection only). — "Improve- 
" ments in graving docks." 

According to the present invention docks with separat 
chambers are constructed ** with piers and abutments, or wit' 
" grooves only, at various intervals along the docks, so that 
** moveable caisson or other dam may be applied to either 
" such piers, abutments, or grooves as the length of the vesf 
** may require; and it is intended that the chambers tb 
" made should be provided with the necessary blocks, stf 
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** or stmts, and that there should be culverts provided with 
** the necessary valves, sluices, and other means for stopping 
'* out or letting in the lyater upon one or both sides of each 
** chamber, so that water may be let out from the chamber or 
** chambers above or within the docks nearest to the entrance 
" when the dam is closed, and also to let water in to float the 
** dam as well as the vessel within each chamber, to enable 
** the dam to be moved away and the vessel to float out, the 
** water being let in or out by pumping or other means. 

"Vessels of greater length than one or more of the cham- 
** bers may occupy the whole or part of two or more of the 
** chambers, the piers, walls, abutments, or grooves being so 
** constructed as to admit vessels being repaired with the same 
** and facility as in any other part of the dock. 

**It is also proposed, where convenient, to have an entrance 
*• at each end of such graving dock, to be made, as herein- 
** before specifled for a graving dock, with one entrance, and 
" to be provided with all like conveniences and appliances for 
" the proper working and using of the same." 

[Printed, 4c?. No Drawings.] 

A.D. 1857, April 24.— m. 1159. 

MANICO, Edward. — "Improvements in obtaining founda- 
** tions for marine or other structures." 

The inventor constructs " a cradle or receiver of open work 
** bar iron of any size or shape that maybe found convenient." 
The shape preferred " is that of a diamond ; these cradles are 
" to be filled with stones, for the entry of which a small opening 
** is left, and afterwards filled up to tally with the rest of the 
** bar work. Wherever a foundation is required, either at the 
" mouths of harbours, on shifting sands at sea, or in swamps, 
** river courses, or similar places on land," the inventor forms 
" such foundation by lowering on to the sands (if at sea) these 
" cradles, leaving them to be filled up with sand and gradually 
" to sink on to the firm rock, chalk, or otherwise ; the filling 
** in will be effected by the action of the waves, and the sink- 
" ing effected by their specific gravity." The process is con- 
tinued "by adding any number "of the cradles "until the 
** foundation shall have been formed, on which a superstruc- 
** ture may be raised either by a continued use of the cradles. 
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** or by masonry, or otherwise. The cradles may be attached 
*' to each other by chains or otherwise if found desirable." 

" In order to break the joints of the work, above water, half 
** and quarter caissons are used." 

[Printed, erf. Drawing.] 

A.D. 1857, May 14.— No. 1359. 
SISSONS, William, and WHITE, Petek.— (JDc^fer* Patetit 
void for want of Fiiml Specification,) — "Improvements in steam 
** pile-driving machinery." 

** To an ordinary pile-driving machine," a steam winch is 
attached, which is worked with one or two cylinders connected 
to " the raking part of the winch frame and to a spiked wind- 
** ing barrel." A flat chain revolves round the winding barrel 
and a spiked wheel at the top of the pile frame. To lift the 
monkey or hammer, a pair of nippers is attached to its horns 
which clip a hook into the chain while in motion, and carry 
up the monkey, and these nippers may be struck off at any 
height either by hand or by self-acting machinery in order to 
disengage the monkey. 

This invention also comprises the use of a common instead 
of a flat chain, ** working in grooved sheaves on the windiag 
" barrel and on the top of the frame, and by an eccentric and 
** wedges is made to press agaiast the back of the hammer 
** and thus raise it. The base of the framework of the naa- 
'* chine is placed on wheels, so as to move easily in any re- 
" quired direction, and turns on a centre pin or axle, so as to 
** bring the frame to any desired angle." 

This invention also comprises *' an arrangement for pitching 
" the pile by a common chain working over a sheave fixed on 
'* the top of the pile frame, and attached to the head of the 
" pile and the endless chain, on which, the motion beiag re- 
" versed, the pile is drawn up. Steam may be supplied from 
** a boiler at a distance, or from a portable one attached to 
" the machine." 

[Printed, 4d. No Drawings.] 

A.D. 1857, May 27.— No. 1506. 

GRAHAME, Thomas. — "Improvements in inland uaviga- 
" tion." 
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"Two or more lines of" railways ewre constimcted on the 
*' incliiies to be oyercome and where Icxjks are situated, and 
** the strain engines on board the tng boats are made with 
" enitable gearing to enable the engines to work aa fixed 
" engines (when the tug boats are anchored or fixed at the 
*' top or bottom of an incline) and by suitable wire ropes, 
** ehaina, or tackle to canse the boats {whenrnn on t-o wheeled 
" cradles, tracks, or carriages,) to be run up or down the in- 
'* clinee; and to facilitate tbe passing of the boats on to 
•^ trucks or carriages at the upper and lower paits of the rail- 
'* ways on the inclines, the ends of each of the railways are 
" formed below the water in such manner that the trucks or 
** carriages may he ran into such positions as to admit of the 
" boats being floated over them. When desirable or required 
" for the purposes of speed or otherwise, the tug boats may be 
" made to lun on to wheeled cradle3, trucks, or carriages 
" fitted with driYing- wheels and suitable gearing, and the 
" steam power on board may be used to work the tug boats 
" themselves when su embarked np and down the inclines ; 
** and the arrangements of the gearing and tackle maybe also 
'* snch as to facilitate the use of the counterbalancing power 
*^ obtainable when there are boats to be simultaneously raised 
and lowered at any incline j or the same object may be at- 
tained by attaching or filling up the wheeled cradles, trucks 
or carriages with caissons, or otherwise to be filled when 
necessary with water from the canals or inland water/* 
[Prmtftdi 4*** Ifo Dnwingg.] 

A.D. 1857, June 2.— I^o. 1553. 
BENTLKT, :^fl'EWTt)N, and ALCOCK, Jokn.— ''ImproYements 
'* in machinery or apparatus for forging and stamping metals, 
**" which is also applicable to pile driying, crushing ores and 
■" seeds, beetling and fulling wovcai fabrics, and other similar 
** purposes.'* 

** We attach one or more hammers, stamps, or fallers each 
to a vertical bar or shde, which jises and falls in suitaljle 
" frames or bearings. On this vertical eliding bar we fix a 
stud or pivotj with or without an antifriction pulley, which 
being acted upon by an intermittent spiral cam placed on a 
vartiml shaft, causes the said hammer, stamp, or faller to 
rise tfcnd fall at any required distance ^ or we place the cam 
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" itself upon a vertical bar or shaft, at the lower end of which 
" is the hammer or stamp, both rising and falling together. 
" The spiral intermittent cam is formed by having upon a 
** cylinder, shaft, or disc one or more spiral projections, either 
" internally or externally, extending only over a part of its 
** circumference, leaving a space or spaces between each ter- 
** minus of the projection. The said cam may be raised or 
* ' lowered on the vertical shaft, and fixed in any desired posi- 
*' tion, for the purpose of adjusting the length of lift or stroke ; 
" or the position of the stud on the bar or shaft may be 
** regulated for the same purpose. When the stud or pulley 
*' is at the commencement of the spiral projection the lift is 
" the greatest, giving the heaviest blow ; but when near the 
" other terminus the lift is the least, giving the lightest blow. 
** The space or spaces in the cam or spiral projection permit 
*' the falling of the hammer, stamp, or faller." 
CPrinted, 10(2. Prawiog.] 

A.D. 1857, June 20.— No. 1729. 

CLAEK, Edwin, and TUCK, Joseph Henxy. — (Provisioned 
protection only,) — "Improvements in blocking or supporting 
•* ships and other vessels for the purposes of docking them." 

Blocks are drawn by tackle towards the keel of the vessel to 
be blocked, until they bear against the side of the vessel ; the 
blocks are retained in position by racks and palls. "The 
'* blocks are employed in sets of two or more, one working on 
" the top of the other, and when the first block has been 
" drawn against the ship, and becomes fixed by its pawls, 
** then the block above is similarly drawn forward on the 
** lower block, till it comes against the side of the vessel, 
*' where it becomes fixed by its pawl falling into the teeth of 
** the rack on the lower block. In order to draw the blocks 
** forward chains are employed, which are connected at one 
" end to the blocks, pass round pulleys ahead, mounted on 
'* the surfaces on which the blocks work, to barrels so arranged 
" that they can be worked from the surface of the water, by 
" means of a key fitting on the axis of the barrel, which is 
** made square for the purpose. For working two blocks, one 
" on the top of the other, the axis of the top barrel is made 
** tubular, and the axis of the bottom barrel passes through 
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" it. When the key is first put on, it fits on the axis of the 
" bottom barrel, the key being prevented from descending 
" lower by a catch ; and when it is desired to act on the upper 
** barrel, the catch is withdrawn by a cord, and the key falls 
*' on the square head of the upper barrel. The method of 
** blocking and supporting ships, or other vessels above 
" described, is very applicable, when they are raised on 
** * saucers ' or pontoons." 
CPrlnted, 4d. No Drawings.] 

A.D. 1857, July 9.— No. 1909. 
EUSSELL, John Scott. — "Improvements in apparatus and 
•* slips for moving ships and vessels out of and into the 
'' water." 

These improvements consist "in constructing slips and the 
** apparatus connected therewith -eo that the keels of the ships 
** to be raised or moved thereon maybe received on to the 
** slips and apparatus in a line transversely of the fixed ways 
" or rails of the slip, and where the extent of frontage is 
*' considerable it is desirable to construct the carriages used 
" to receive the ships of several parts, each capable (by its 
** chain and capstan, or other tackle or mechanical power used 
*' therewith) of being moved up and down the fixed ways or 
** rails of the slip, and also of being used conjointly Yrith 
" other of the carriages when the length of the ship to be 
** received and moved thereon requires the combined use of 
" several." 

In constructing the carriages, *' each carriage is made with 
** an incline on its under side to correspond with the incline 
" of the slip, whilst the upper part of the carriage is made 
" horizontal and suitable to receive a ship in a transverse 
** direction." 

Any motive power may bo employed to raise the ship. 
Several steam drums may be geared to the same shaft. ** The 
** power of the hydraulic press may also be used for taking 
** up chains attached to carriages for raising vessels on slips, 
" ^uch as are above described. The resistance of water in 
'* cylinders acting on pistons or rams may also be used for 
** lowering ships on such slips. In such cases the speed at 
*• which the water is allowed to be moved away from the 
" pistons or rams is to be regulated by stop-cocks or valves." 
[Printed, 4d. No Drawings.] 



148 



HABBOUES, DOCKS, CAHALS, &c. 



A,D, 1857, July 27,^Ko. 2037, 

WILLIAMS, ^YIhUAM.~(ProvmmlQl prolectwn milif*)—"lBi- 
*" proTed graying slipa for the repairing of shipa." 

TMb Flip commences at a Bofficbnt deptli of water to allow 
tbe yeseel to he placed on the wrought-iron cradle. The vesael 
is fkad on tlie centre of the oradle by moauis of yertical libs 
that rise up on each side of the cradle. 

The ci^le, with the vessel thus secured, is to he drawn up 
hy machinery to the top of the incline ; this portion of the 
incline is a lifting bridge, secured by a hinge joint at the top 
end, and the bottom end is to be lifted ^ when required, by the 
aid of an hydraulic press, so as to bring the bottom end on a 
IcTcl with the other. '^ Thus the veasel and cradle are placed 
** on level grouad, and may be drawn to any distance reqnjjied. 
" The gi'onnd adjoining is to be laid out for shipwrights' 
" yards, with iron plates or rails, at right angles t^ the pro- 
" posed slip, so that the Yessel when removed opposite to any 
** particular yard, to be repaired, may be drawn by means of 
^' a crab, winch, or otherwise along the rails laid down for 
*' that purpose, and on wheels nndemeath the cradle, which 
"^ are to be placed at right angles to the wheels, ti'avei^ing 
*' the slip into the yard alongside of a proper permanent 
*' staging there ready for any repairs required.^* 

The longitudinal slip should be kept at all times clear of 
©Titry obstruction, so that with the last-mentioned improTe- 
ment, '-the removal of any vessel or vessels from any parti - 
" cular yard or yards bx^j take place without interfering or 
** obstructing the work on any other vessel or with any other 
*' yai'd; thus one slip only will be required for any number 
'' of yards.' ^ 

£Priiited, 4ii. No Urawingg.] 
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A,D. 1857, August 24.— Ko. 2239. 

HAHILTON, ALrEHif, — "Improvements in the constmction 

'* of and in mooring buoys, beacons, floating lights, and other 

" floating vessels and bodies/' 
Each of these vessels is fonned of an annular shape, bnt it 

may have a platform or deck formed above the central open 
s/mce. '^The bottom of every Buch striactme should be flat, 
" MMd the outer Bide thereof fonrked aa t\icfQ.g)a. ^^ iferajsfeBii^ 
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*' wei^ composed of two eqaul and Bimilarly tmncated cones, 
" the 0116 inverted upon the other, so that their Bmaller ond^ 
*' should be m contact, the line of floatation ooincidiiig with 
*' the line of contact of such conea/' The stmctTii^e maj be 
either circular or eilipticaL 

" In mooring ench floating BtmctureB, the mooring chains 
*' or cables are made fast to the body on the inner side thereof, 
'* and at or near the centre of the open space/* The appa- 
ratus for mooring consists of a structure that, if unconstrained, 
would float, but which is sunk to a suitable depth hj chain 
cable. The beacons are aecui'ed to this mooring vessel by a 
chain suspended from a point within themselves fastened to a 
chain passing through the submerged body. 

A *' self-acting brake " to secure the position of the floating 
body consists of a shutter fixed to the said body at right angles 
to the direction of the mooring. 

A self-acting screw or paddle consists of a screw or paddle 
wheel in connection with springs or weights, which are wound 
op by the pressure of tho w^ater, but which, in unwinding re- 
fifcore the TCssel to which it is attached to its original position. 
tPriuted. lOd, Hmwinf^O 

A.D. 1857, September 1.— Ko. 2293. 
LEHOX^ Geoege Wii-liam.^*' Improvements in apparatus for 
^** sounding alarums at sea." 

Buoys, floating lights, and other floating bodies anchored at 
sea, '^ ore made with keels, or in such manner that they will 
turn with the tide^ and through or under such floating 
bodies passages are formed below the lines of floatation ^ 
through which the water will flow, and within these pas- 
sages t^e lower parts of undershot wheels are applied. On 
the axes of the water wheels are cranks, which give motion 
to rods which paas through guides near their upper ends* 
At the upper parts of such Soating bodies are fixed bells, 
the hammers of which are mounted on weighted levers, 
** and aa the upper ends of the connecting rods are raised 
*' they come under, lift, and pass the tail ends of the hammer 
I*' levers J which desijending by their weights strike the bells," 
Besides the above apparatus with undershot water wheel 
rork, the diuwings show a bell belonging to a buoy, the said 
, being worked by floats or pistons and vertical rods. 
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. The stem of a ship is shown with a water wheel tamed "by \ 
" the flow of the tide or current." The water wheel is at tin 
extremity of a long rod and actuates the bell hammer bj 
means of a crank and levers. 

[Printed, 1*. Drawings.] 



A.D. 1857, September 8.— No. 2338. 

MACKELCAN, George Josiah. — '* Imxxrovemezits in floafcbg 
•« docks." 

The principle used in this invention is that of buoyancy, 
namely, that of ** an air-tight and water-tigiit chamber," 
which ** being filled or partially filled with water or air at 
** pleasure, will sink or float with any required degree of 
" buoyancy," " the power of flotation being wholly dependent 
** upon the substitution of air for water within it." A sub- 
merged pontoon is thus made to exercise the -power of a ship 
lift. 

The drawings show a dock with pontoons at its base and 
hollow upright columns, or tubes springing from the lateral 
extremities of the pontoons. There are steps for shoring, 
girders, an engine and pumps, valves to admit water to the 
pontoons, and gangways along each side of the dock. 

One of the drawings shows the pontoons sufficiently sub- 
merged to receive a ship over them in a tideless sea. A syphon 
empties the pontoons into a well which is below the level of 
the said pontoons. Thence the water is pumped out by a fixed 
steam engine. In another drawing, the application of a syphon 
to empty the ship lift in a tidal sea or dock is shown. Tbe 
water is discharged by a drain into the tideway at low water, 
or as the tide recedes. 

If a cradle on wheels be sunk with the lift and then made 
to receive a ship, the ship may be rolled off on to a prepared 
slip, and the lift and cradle are then ready to receive another 
ship to be similarly disposed of. 

The lift may be made without the upright tubes, some of 
the chambers being permanently filled with air; the other 
chambers maybe emptied of water and filled with airbymeanB 
of flexible tubes. 

[Printed, l8. 4kL 3>ramiiK8.1 
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A.D. 1867, October 3.— No. 2639. 
CHO WEN", George. — (Provisional protection only.) — " Improve- 
'* ments in the arrangemeiit and construction of fog, wreck, 
*' and other buoys." 

The body of the buoy and the hemispherical cover thereto 
are made of iron, and each part is strengthened by ribs. A 
horizontal axle has its ends extended beyond the buoy, and 
forms the means of mounting a gimbal. A ring attached to 
the gimbal is connected to the lower part of the buoy by means 
of a chain. The air-tight vessel is so arranged that if the 
apparatus be used as a fog buoy, the slightest motion actuates 
the bell clapper and sounds a continuous alarm. The mooring 
cable is connected to the gimbal. ** The buoy itself is ballasted 
" with cannon balls, and a man-hole is provided in the 
** hemispherical cover for obtaining access, if necessary, to 
" the interior. A valve stop-cock is also screwed into the 
** cover for rendering the vessel buoyant by charging or filling 
** same with hydrogen gas. To the head of the buoy a vertical 
** cast or wrought-iron standard is securely bolted, to the 
** spread arms of which a wrought or cast-iron frame is 
" attached to carry the bell. The upper part of the buoy 
*' above the water line is covered in with corrugated sheet 
'* iron, rivetted to iron stays, and the bell also is surmounted 
** by a similar hood or covering to throw out sound." 

[Printed, 4d. Tfo Drawings.] 

A.D. 1867, October 16.— No. 2640. 
HOPPEE, Welliam Brown. — (Provisional protection only.) — 
" Improvements in floating docks." 

A floating dock constructed according to this invention 
consists ** of a platform for receiving the ship, and having 
** under it air vessels of sufficient capacity to support the 
*' platform with the ship upon it above the water level. At 
" intervals along the two sides of the platform are formed 
*' other air vessels projecting upwards above the surface of the 
*' platform to a height greater than the draft of the largest 
'* ship which the dock is constructed to receive. 

" When the dock is to receive a ship, water is admitted to 
** the air vessels under the platform, which causes it to sink 
" for some distance, but the dock is still kept floating by the 
** side air vessels, and the depth to which the platform sinks 
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'* can be regnlated by admitting more or less water ^ 
** air vessek. When the platform has descendtMl to the iLoces- 
*' earj depth the ship is Eoated oyer it and shored in the nsnal 
" way, then by means of pnmps the water is dischargied from 
" the air Tesaels nnder the platform, and thus the ship is 
*' mised ont of the wat-er. In pumping the water from these 
" air y easels it is discharged throngh a pipe of which the 
*' oiitlet end is maintained coiiBtantlj at the water leyel, so 
*' a* to ayoid the neceesil^ of raising the water higher than iu 
" requisite for its discharge." 

When one dock is not long enough to receive a ship, two 
docks, placed end to end, may be used. 

To facilitate the repair of the aboye-descrlhed docks, they 
are constructed eo ^* that they can be divided from end to end 
** longitudinally/* 

tPrfflted,4d; No Drawings.] ^ 

A.D. 1857, Kovember 16.— m. 2875, 
TATLOB, Ja:mes. — '* Improvementa in dredging machines^ 
** which improvements are also applicable to other purposes.** fl 

This inyention consists ** in applying an arrangement of ™ 
** direct- acting double cylinder steam engines to the roUer or 
** drum placed at the head or top end of the dredging ladder, 
" by which the dredger may be caueed to rotate or reyolye 
** at pleasure, and thus supersede the nse of intermedi[ite 
** sltafting and geaiing. 

** A distinct, but similar aiTangemont of apparatns may 
" bo employed for working the ladder i-aising and lowering 
** apparatus, and performing other work in and about the 
** dredging vesseh 

** For working submarine apparatus as for supplying air 
" to a diving bell, and for mining and lowering the same," 
the inventor employs " direct-acting engines combined with 
** crabbed gearing and pumps." 

The drawings show this inyention applied to double ladder 
dredging machines. In one instance, worm and worm wheel 
gear communicate motion to the dium shaft that carries the 
buckets, from the connecting rode of the engines. In a second 
inHtance^ a spur wheel and pinion is employed instead of wor 
and worm wheel gear. 
[IMtifcod, lOtl. JDmwingJ 
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A.D. ia58, March 8.— Ko. 466. 
STONEY, Bl^JDoN Blood.—" Trnprovemeuts in bmoys, floating 
** beacons, and otker similar floating bodies.** 

Thia invention rebates to a ]>eculiar construction of tlse 
aljove-mentioned floating bodies, ^'by tbe application of cir- 
" cularor otber keela thereto, whereby their oacillnting motion 
I '* under the inflnence of waves is wholly or partiallj ob- 
^^ vlated/' 

^V The drawings show a floating buoy with a oirenlar projecting 
r keel at its base. A modification is also represented, " wherein 
" the keela ai'e disposed crogaways in radial directions.^* Tiio 
I main body of the buoy may be of the ordinary shape and 
composed of iron or other suitable material. The ordinary 
water-tight bottom ie fitted with a moorijig chain. In the 
inatauee of the circular keel, the sides of the bnoy are pro- 
I longed below the bottom ; thiB keel ** serves to steady or 
^H' maintain the buoy in a veitical ix)sitiou when under the 
^H^ influence of winds, waves, or cuirents by confining or 
^Kt reflfcraining the motion of a considerable body of water J' 
^^Sir holes may bo made to allow the air to escape Ireoly from, 
beneath the bottom- 

In an arrangement not shown in the drawings, the inventor 
applies ribs or feathers to tht? sides of floating buoys or beacons, 
or he extends ^'the bottom of snch floating beacons beyond 
*' the sides.** 

[Printed, Iki Umwuig.] 

A.D. 1858, April la.-^Ko. 857. 

jALYEE, Edwari) Kill wick, — " Improvements in the forma- 
*' tion of harbouri of refuge^ which improvements are also 
applicable as a wave screen in other situations/* 
The aaid screens are employed in the formation of the said 

iiarbourft, they are formed ** by a tsencs of posts arranged in ft 
row, with their lower ends forced into the bed of the water* 
to a depth sufficient for their secure Loldingj whilst their 
upper ends extend to a height above that of the waves at 
high water/* Tlie said posts arc held together bj connect- 

3g ties, and supported by inclined stays. The distance 
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between the posts is such that the undulations of the wa 
will be reduced one-half in passing the screen ; " the lin« 
** posts forming the wave fence or screen correspond with 
" course of the current so as not to disturb its action upon 
** bottom of the space enclosed. The posts may also supj 
" a stage or gangway, or other walk. 

" In addition to the simplicity and economy of the adaj 
** tion of such system, may be added the facility it affords 
** any subsequent alterations to it, as experience may diet 

" Screens thus formed will insure the almost unobstruc 
** passage of the tidal steams, the destruction of the suri 
" breakers, and the interception of only so much of the d 
*' water undulation as may be found necessary for the secui 
** of the vessels anchored within their protection." 

[Printed, lOd. Drawing.] 

A.D. 1858, April 24.— No. 907. 
BODMEE, EuDOLPH. — {A communication from John Johns 
— ^An " apparatus for removing sand and similar loose mate 
" from docks, rivers, and waterways." 

" This invention consists in carrying a pipe or tube dowi 
***the sand or other loose material, and causing a par 
** vacuum in such pipe or tube by means of a pump or ot 
** contrivance, so that the sand or other loose materia 
** drawn up the pipe or tube and received in a suitable ve 
" for removal." 

A boat may be provided "with a small steam engine 
** working the pump, an elastic pipe or tube reaching dow 
** the sand or other loose material at the bottom of the dc 
** river, or waterway. On working the pump, the sand 
" other loose material is drawn up and deposited in 
" boat." 

** In removing sand or other loose material from a water 
" near the shore, the engine may be placed on the shore, 
" when placed in a boat, as described, it will work at sea 
" moderately rough weather, where the ordinary dredg 
** machine would be useless." 

The drawings represent a boat, furnished as described ab< 
or with a dome or inverted funnel to which the said ela 
pipe is attached ; the pipe is hooped within. The dome i 
he TAweA and lowered by means of a crab engine on boar 
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be boat. Ix\ some cnses, iho dc?ma va&j be scraped aloiig the 
bottom at tlie same time as tlie pamping is going on. In 
connection with the exit viilve of the pump ia im exit pipe. 
L [Frinted, §(J. Drawing.] 

™ A.I>. 1858, July 7.— JS^o. 1529. 

SLEIGH, Addeelet Willcocks.— " ImprovementH m the con- 
" stmction of floating bg&, barriers or artificial boaches, break- 
" waters, and batteries." 

The floating caisson on ivliich the inclined plane rests is of 
a tiiangnlar shape, the baso line wtich floats on the -skater 
being the longest. The caisBon is moored on each aide, and 
does not reyolye on a centre of motion* 

By elongating the base of the caisson, its inner side may 
form a platform for landing on from boats or Bhips. 

Another improvement in the adaptation of the caissons with 
inclined planes to floating batteries or fortiflcations. These 
may he moored j or they may be capable of being shifted from 
place by steam power. Movable batteriow may be oval. The 
inclined planes may be adapted to ordinary shipe for use aa 
batteries. 

The floating sea barriers may be terminated at either end 
with a roTmded caisson, " the deck of which would be useftil 
'^ for gnns or a lighthouse or other purposes," 

Eaoh section of the sea barriers is imited " by a cable pass- 
•' ing throughout the whole range of the barriers through ring 
bolts in the bottom of each, and by four legged bridles of 
chain or hemp atta-ehed by their ends to spare shackle bolts 
in the barriers ; these are all brought to one point at the 
ball-and-socket joint by meana of a screw collar, thus pre- 
venting ia a great degree all jerk or unequal strain." 

LPrinteiiSd. DrawingJ 

A.D. 1858, July 8.— ISTo, 1642. 
3C0TT, Michael. — ^' Imja-ovements in constrmcting bmak- 
** waters and other like stmcturea," 

In forming wood piles with screws, the screw is made of T 
br angle iron. 

In constrticting breakwaters, frames of wood work are formed 
cm shore, floated out to their destination imd there souk in 
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position. Each firame consists of piles placed parallel to each 
other and combined by means of horizontal planks fixed at 
intervals ; each pile may be built of four thicknesses of wood. 
These piles are fixed to upright piles with ties, so^as to form 
an outer piling and an inner piling. When the frames are 
sunk, they are kept down by stones which rest on the bottom 
ties. 

When it is necessary to construct one face of the work of 
frames detached from those on the other face, the width of the 
frames is proportioned to the strain. Flat stone bearings for 
the frames may be prepared by means of divers. 

In some cases the plankings may proceed from back to 
front, so as to form a kind of basket work. 

To combine together a series of timbers under water, a slid- 
ing tie is employed. Two pieces of timber are placed, one 
against the front, the other against the back of two piles, and 
are connected together by chocks, the spaces between which are 
of sufficient width for the passage of [the other timbers 
which are to be introduced and combined with the piles. 
[Printed, lOd. Drawing.] 

A.D. 1858, August 9.— No. 1808. 

MUEPHY, Joseph Johk. — {Provisional jprotection only.) — "Ln- 
** provements in the construction of floating bodies, and in the 
'* means of supporting floating structures." 

The object of this invention is to enable a floating structure 
to maintain a vertical position when placed in a tide way or 
surf. 

The structure consists of one or more inverted air-tight 
vessels, of such a height as to allow of a permanent air space 
being maintained, by which the alterations of the level of the 
water externally operate within the said vessel or vessels. 
This structure may be the foundation of a floating battery, 
lighthouse, or beacon. For some purposes it may be con- 
Btmcted in iron, and of a shape circular in plan. 

In the upper part of the vessel, one or more air-tight 
chambers noiay be used as cabins. A suitable arrangenoLent of 
stays, struts, and braces are introduced ** to prevent collapse 
" or distortion or straining, either from internal or external 
" pressure or injury arising from other causes." The inventor 
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ipoBes ** to baUaat and otherwise trim or regulate the ceutre 
of graTitj, &c., of tlio yessel, either by loading the bottom, 
inner edge, or flanch of the inverted open moutlied vesaelj 
*■ or by any of the well laiown methods, and farther eecnre a 
** requisite degree of etahility," The vessel may he so con- 
nected with an air-pump, that it can be re-charged when 
necessary ; the degree of immersion or height of flotation may 
be regulated to a certain extent by means of cocks suitably 
disposed. 

[Printed, M* No Drawings.] 



A.D. 1858, September 8.— Ko. 2027. 

HOCKIK, Baethoiomew. — ** Apparatus for repairing and 
" fitting dock gates and their machinery." 

By meanB of this apparatus, the roller boxes, and sTich like 
submerged portions of dock gates and their machinery, may 
lie removed, repaired, and ri^in stated without i-emoYing the 



A trough -shaped caisson is made to fit against the face of 
the gate, a water-tight joint being eflected by means of tuU 
qanised india-rubber sti^ips. Close contact of the caisson with 
the gate is secured by bolts and nuts. 

The bottom to which the caiason is attached has a steel plate 
with the bottom side rounded off, and thinner at the edges 
than in the middle. The plate is partially inaei^ted under the 
gate, and a water-tight joint is made by means of india-rubber, 
" The rounded steel plate is intended to take the place of the 
" roller in suppoi'ting the gate whilst traversing upon the 
" cu'cular ti'am or segmental rail/' Instead of this, a double 
cranked strap with trunnions, may be fitted to the mider side 
of the caisson bottom, a roller being mounted upon each of the 
ti'unions. 

Preparatory to fixing the caisson, the gate is lifted, and the 
rounded steel bearing plate placed and caulked with india- 
rubber, the roller hox being at the same time lifted to allow it 

i to come within the line of the bottom of the caisson. Tlie 

I caisson is then secured to the face of the gate. 

L The water being ptumped out of the caisson, workmen may 

^Bodesceud to efiBct the repairs above set forth* 

^H [Fiiated^ ati. Bmwing.] 
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A.D. 1858, September 23.— No. 2141. 

WILSON, John. — " Improvements in floating docks." 

A floating vessel of the desired size is constmcted with 
vertical sides and ends, a gate being at one of the ends. Each 
side is made hollow, with compartments, between which 
waterways may be established by means of valves. Each side 
has horizontal partitions, the npper horizontal partition 
forming the floor for an'engine room and workshops ; the water 
is prevented from coming into these rooms so that they may 
serve to float the dock although it may be otherwise fall of 
water. Steam pumps are fixed in each of the sides of the 
dock with apparatus for steaming timber, and other machinery. 
The steam pumps are employed to pump the water out of 
the dock or from the compartments at the sides and end of 
the dock. " One end of the dock is also constructed hollow 
** and divided into compartments with water passages and 
** valves in such manner as thereby to be enabled to adjust 
" (by the introduction of water into more or less of the 
" compartments) the level of the bottom, notwithstanding 
** an excess of weight being at any time at one end of the 
" dock, and a like provision is made for adjusting the level 
" of the bottom of the dock by means of water being let into 
" more or less of the side compartments, so as to compensate 
" for any excess of weight towards one side. A travelling 
** crane is constructed fore and affc the dock, so as to be 
" worked by steam or by manual power, and when desired 
** shears are also applied, and the same may be arranged to 
** travel on rails fixed in the dock." 
CPrinted, 1*. 4rf. Drawings.] 

A.D. 1858, November 2.— No. 2448. 

Mc DOUGALL, Aubxahdeb. — {Provisiondl protectian only.) — 
" Improvements in the construction of reservoirs, tanks, cul- 
" verts, sea walls, and other erections required to exclude 
'* water or damp." 

This invention consists in using bricks or blocks " made by 
" combining asphalt or other bituminous matter with sand, 
*' gravel, or other grit or suitable foreign substance. This 
** bricks or blocks I form in regular shapes, so as to enable 
" them to be built up after the manner of ordinary brickwork. 
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" and I cement them together by using molten asphalt or 
** other bituminous substance." 
[Printed, 4rf. No Drawings.] 

A.D. 1858, November 8.— No. 2494. 

DENDY, Abthtjb Hyde. — ** Improvements in the construction 
** of breakwaters or wave screens, applicable also in construct- 
** ing bridges, roadways, piers, jetties, landing stages, and 
" other structures." 

This invention consists in *' constructing breakwaters by 
'* means of a number or series of open tubes or tunnels of 
" a length considerably exceeding their diameter, or the 
" height or breadth of their waterway, disposed in layers and 
" laid horizontally." These tubes are so placed as to present 
an inconsiderable facial resistance to the direct action of 
the waves as compared with the mass of the structure. 

According to this invention, the breakwater or wave screen 
is constructed **by laying down in the required position 
** a number or series of such open tubes, side by side, either 
** with or without intervening spaces, with another series of 
** open tubes superimposed thereon, and so on, according to 
** the height required." 

The drawings show a breakwater constructed according to 
the above-described method with its face vertical ; rectangular 
tubes are shovm. The tubes are represented with dovetails 
or brackets to keep them in their places. Hexagonal tubes 
are shovni ; pins drop into holes to fasten these together. 
Corrugated plates may be employed, and, in certain positions, 
taper tubes may be used. 
[Printed, lOd. Drawing.] 

A.D. 1858, November 13.~No. 2550. 
SWAN, Michael. — {Provisional protection only.) — " Improve- 
** ments in the construction of floating docks, and other 
" floating structures." 

The dock is constructed of two or more pontoons, ** connected 
" at their lower or under edges by means of strong girders 
** supporting a cradle; the span between the pontoons, that 
** is to say, the width of the cradle being sufficient to receive 
" a ship. These pontoons and cradle are perfectly air tight 
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** at the top and eides, but aa-e oiieii at the bottom in place 
'- of being closed, as heretofoiMJ^ so that the crater ifl allowed 
^' to rise mora or lea a within them, according to the quantity 
*^ of air contained in or forced into the npper part. By 
** having Buitahle airpampa connected with the pontoons 
" for the pnqiose of forcing air therein^ and fajTiishing- such 
'* pontoons with escape valvear i*^ is ob^dolls that they may 
" ho floated or sunk, aB desired, by simply foreing air in 
*^ or letting the air oscapo. The engines for working the 
*' pumps may either be earned on the decks of the pontoons 
" or hi watDr- tight compartments made inside the same; 
" and separate air-tight bulkheads may be made in the 
" l>ontoons for the purpose of increasing the buoyancy of those 
*' parta of the pontoons subject to the greatest pressure or 
" weight. The two or more pontoons should bo connected 
" by a pipe or pipes, so that mi equjlihrium of air presanre 
" may be maintained thereioi." 

A.D. I808, Koyember 17.— I^^'o. 2588. 
SCOTT, MicifAZL. — " Improyements in the conatruetiou of 
" breakwaters ; parts of which are applicable in making other 
" structures." 

This invention "is applicable in cases where the work is to 
" be constmcted in comparatively shallow water." Rows of 
piles are so fixed that those fai^thest seaward terminate at or 
below low-water murk j the piles to the landward of these rise 
more and moi^c, till the longest piles tise considerably above 
high -water mark. Diagonal timbers connect the piles, and 
an inclined platfonn is constructed on their tops. The planka 
of the transverse planking that forms the inclined platform 
hsive spaces left between them, "so that the water of a wave 
*^ may freely flow through the epaces between the planks. 
** The upper ends of the piles are connected hy timbers placed 
** on opposite sides of the piles and bolted tln'ough, and the 
transverse planks forming the enclosed platform are laid 
'^•^ on these timbers, and are £xed by other plauks laid on 
them at intei-t als, and notched to receive their angles, and 
these upjiei' pbnka are secured by bolts or fastenings 
passing through them to blocks placed underneath the 
timbers, which connect together the heads of the pile^, 
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y geaward edge of each plank of tlie inclined platfoiTu is 
" Barrowei" thim the back edge, which admita of the water 
** flowing easily up the inclined atirface, and intercepts it 
** more fully on its return ; and each structure allows the 
** fiow of the water freely tmder and also througti the inclined 

IV Htirface/' 
I Another part of this inTentiou -'has for its object the 
" facilitating the liftings and moving heavy weights i more 
^** especially when nnder water." 
rPritited, St/* Brnvfing.] 

A.D. 18S8, December SO.-^-No. 2985. 
JOHKSON, Fredbhick, and WELLS, Josepo Hej^ry Qbobge, 
— {Provisional profit hn only.) — * ' ImproTementa in construct- 
^' ing bmakwatera and other similar structures/* 

This invention consists ** in presenting to the action of the 
waTCS a surface of timber, or iron, or both combined^ held 
in grooved iron or wood framing fixed to piers constructed 
of iron or wood piles, with screw at foot of same, the piles 
being firmly tied and braced together, and on the piers of 
'** which a superstructure maybe erected applicable to the 
'* pmrpoaee of a pier or landing stage. 

" The face of the breakwater may be either peri>endiculaF 

" or inclined, and in the place of presenting nn unbroken sur- 

*' face to the action of the waives, openings may bo allowed 

^- " between the pieces of timber, or iron, or both combined, so 

^r* as to allow the waves to partially pass throngh/* 

^K [Printed, 4iJ, No DfawlUBS.] 

^^V A.D. 1859, January 24.— l^o. 209, 

HOMBESHAM, William Collett.— " Improvements in float- 
*' ting * gridirons * or stagea for repairing ships or other 
veBBale." 

Two series of hollow air- tight caissons (cylindrical or other* 

ise shaped) are placed transversely to each other, so as m 

form a rigid structure OTi which the platform for carrying the 

ihip is fixed. The lower series are longitudinal, and the 

ipper series transyerHe. 
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" The sinking of the structure and the required degree of 
'* buoyancy given to the platform are caused by letting water 
'* into or^out of the caissons." The pumping apparatus may 
be fixed on a platform on one or on each side of the structure 
and so that it is above the surface of the water when the 
gridiron is sunk in order to receive a vessel, or it may be fixed 
on shore or on another floating vessel. 

" Bulkheads or partitions are fixed on the longitudinal 
** caissons at convenient distances apart. They are of the full 
** sections of the caissons or not, as found most convenient, 
** and are furnished with valves which may be worked as 
** required by means of rods, chains, or other suitable gear 
** from the said platforms for the purpose of trimming the 
** structure, and causing the keel of the vessel resting thereon 
" to lie in any required position." Preferably water is never 
admitted into the transverse caissons. Certain caissons 
have vertical apertures which enable them to slide freely 
on columns which support gangways. These caissons 
may be retained as required by palls taking into racks, 
** and the parallelism of their up and down motion may be 
" regulated by a shaft with bearings and pinions taking into 
*' racks or otherwise." 
[Printed, lOd. Drawing.] 

A.D. 1859, February 12.— No. 399. 
WHITE, Thomas, and JENKINS, G-eokge.— ** Improvements 
** in apparatus for raising and lowering ships along inclined 
'* slips." 

Two or more hydrostatic cylinders, in the same line, are 
each furnished with a tubular ram, through the centre of 
which the traction rods or.chaiiis pass. Each ram "is fur- 
** nished at one end with a stopper connected with a weighted 
" lever, and so arranged that it is free to be entered into the 
" joints of the traction rods or chains when the ram is to act 
" thereon, and to be raised or released therefrom when the 
" ram is no longer required to act, or is making its return or 
" back stroke. The several cylinders and rams are so worked 
" that one shall come into action just before the other has 
" completed its stroke, so that the hauling or lowering motion 
** of the traction rods or chains will be continuous. As each 
" lam arrives at the end of its forward stroke, it presses upon 
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^ c&%ch wMch opoTffl an escape valve ibr the escape of the 
water beiuBd it, whikt it is mn back by the action of a 
eaparate Bmall cylinder worked by the force pmnpB^ or t^ a 
[*' counterweight. In lowering a ship the water is allowed to 
escape slowly from the cylinders through a small adjustable 
aperture made for that purpoee in each cylinder,'' 
In a modifieatien of tMs invention, ordinary CTrlinders and 
[ j^ams are employed, the traction rod working between them. 
In another modification^ somewhat similar to the last, two 
BetB of traction rods are used, instead of one only. One set is 
on one side of the cylinder the other set on the other side ; 
cross bare connect them together and couple them to the 
rams. 

The power and speed for working the pumps is regulated by 
adjustable crank pins, 

[Printed, Is. id. iJiawinga.] 



A,I>, 1859, Jktarcb 1.— No. 544. 
PILE, JoH«t — " Improvementa lq the construction of fioatiug 
" docks/' 

Two sets of pontoons are used, one set constantly floated 
upon the surface of the water » the other set alternately 
submerged and toated for the puiiioso of einking- beneath 
the bottom of the ship and of then rising and lifting tho 
ship with it, the water being pumped out of the submerged 
pontoon for that purpose by rotary pumps or other water 
elevating apparatais. ^'Thefii^feset of pontoons Berves as a 
means of steadying the ship and second pontoon when 
elevated by reason of the edges of the elevathig pontoon 
beioing against the under side of the floating pontoons, 
" The floating pontoons are guided over the olevitting pontoon 
** by suitable uprights, passing through suitable apertures 
" made ia the floating pontoons, and connected with the lattei* 
** or elevating pontoon chains aad >riiiehea carried on the 
*' float iiig pontoons, and connected with the elevating pontoon, 
"^ serve to prevent its immersion to an unnecessary depth] 
" wbilat daring m elevation the slack is duly taken in. The 
" dead weight of the elevating pontoon is partially nentralized 
•' by iiaving air-tighViipacea attached thereto ^ so that it may be 
'• more easily supported by tho chains beibre referred to/' 
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" In some cases a third pontoon may be used, npon irliich 
" the ship is floated away for repairs." 
CBriiitod,10(f. Dnwinf^.] 



A.D. 1859, Marct 16.— No. 671. 

MILLEB, Thomas Wiluam. — " Improvements in blocking or 
" secoring ships and other vessels whilst being removed, 
" examined, or repaired." 

This invention consists in tbe employment of "bydraolic 
'' or hydrostatic power " for the above mentioned purposes. 

Hydranlic presses, consisting of cylinders and rams, are 
fitted npon the movable cradles or platforms of hanling np 
slips or npon the floor of dry docks, whether fixed or floating. 
The ram heads are fitted with self-adjusting cross heads, or 
they may come into direct contact with the sides of the vessel. 

** A number of cylinders of suitable dimensions with rams 
'' or pistons are fixed in such positions as may be convenient 
** for taking in and supporting any class of ships for which 
" the slipway, cradle, pontoon, raft, or platform is calculated 
'* or capable of sujiporting, and such cylinders and their fit- 
*' tings should vary in length, and be otherwise adjusted to 
** the position in which they are fixed, and to the part of 
'' vessels against which they are intended to operate." 

The pipes connecting the force pumps with the cylinders 
may either be fixtures to the cradle or they may be detachable 
therefrom. Each cylinder is fitted witiia cock for shutting 
off the pressure, so as to maintain the ram head against the 
side or bottom of the vessel. 

To compensate for alterations in the position of the cradle, 
flexible tube connections convey the pressure from the pumps 
to the cylinders. The flexible tubes may be coiled round 
drams, so that they may freely transmit pressure independent 
of the relative position of the pumps and the presses. 

The presses may be secured in correct positions, by means 
of palls, which gear into ratchet teeth on the bed plate. A 
right and left hand screw shaft may be used to alter the 
position of the presses and their apparatus. 

In some cases the ram may be retained in position by meanis 
<ifp«Ui and racks. 
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A.D. 1869, April 2.— No. 833. 
BICHARDSON, Thomas, and JAFFREY, Geokge William. — 
** Improvements in the arrangement and construction of 
" harbours of refuge, breakwaters, sea walls or barriers, and 
** other like structures." 

** The details employed in carrying out this invention in 
** actual practice, consist mainly of a row, line, or series 
** of tapered towers, cylindrical in transverse section, and 
** made either of cast or wrought iron or of stone, each stone 
** having a clear intermediate distance or space between each 
** at the top, equal to its diameter. These spaces are in 
** each case filled in with balks of timber, cast-iron pipes 
•* or malleable iron tubes, or other suitable material, so 
" arranged as to form a species of vertical lattice or screen 
** to break the oscillation of the waves." 

The said towers may be "made and finished on shore, 
*' and then taken out to sea by derricks, and sunk on 
** the exact spots necessary. Hollow metal towers of this 
" class may be pumped dry after being sunk, so that the 
** stone or other blocks used for the central filling up mass 
** may all be made on shore to moulds, and then laid in 
** their place." 

" The lattice or screen frames can also be made on shore, 
** and dropped into vertical grooves made in the contigous 
** sides of the towers by the derrick." ** A permanent 
•* gangway is fitted up along the tops of the line of towers." 
pPrinted, 8d. Drawing.] 

A.D. 1859, May 20.— No. 1248. 
TEASDEL, "William. — {Provisional protection only.) — '*Im- 
*' provements in coffer-dams." 

This invention relates to the " Nautilus coffer-dam," in 
which clay puddling is dispensed with. 

** This dam is placed vertically on horizontal * waling,' and 
" is caulked with a single tier of sheet piles driven a short 
" distance into the ground, with at intervals a wedging or 
" closing pile." When the bed is composed of stiff" mud, 
clay, or peat, "the sheet piling may be dispensed with, the 
" settling down of the dam being effected by the aid of hollow 
" air-tight wings placed at the sides thereof, into which wings 
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" water may then be allowed to enter, or ba^ of ballast intro- 
** duced for the purpose of sinking the dam 'and keeping it 
" firmly down upon the bed. To prevent the pressure of water 
" underneath the bottom of the dam stout canvas aprons are 
** secured to the lower part thereof , and fastened on the out- 
** side of the dam to a chain, and drawn out so as to lie on 
" the bed, and held down by sand bags or other suitable 
" ballast." 

" The piles are confined between double wales at back 
" and front." 

This dam may be used "for working across or under 
" the bed of rivers, canals, or tidal harbours." By means 
of the wings, it can be floated in shallow water, placed in 
any position, and secured by guard piles at each comer. 
** When required for single piers and deep water, it may be 
** floated by means of a false bottom, and when the structure 
" is complete, one end of the dam is removed, and the whole 
" taken for the second pier ." 
[Printed, 4d. No Drawings.] 

A.D. 1859, May 24.— No. 1277. 
DA VIES, Geoege. — {A conmmnication from T. Bandi&r.) — 
** Atmospheric apparatus for the submarine transport of 
" blocks of stone, and for raising sunken vessels." 

In reference to the transport of blocks of stone or other 
heavy bodies under water, ** the invention consists in attaching 
** thereto (by chains which can be easily detached,) one or 
" more vessels in the form of balloons, or other convenient 
** shape; these vessels are inflated with air by means of 
** pumps, and hold the blocks or other bodies in suspension, 
" and thus allow of their easy transport to the required 
" place." 

** In using this apparatus for transporting blocks of stone or 
" other bodies at any required depth in the water, the same 
** air vessels are employed, but disposed in a horizontal 
*' position, so as to attach them to a frame, from which the 
" blocks of stone or other bodies are suspended. The blocks 
" are connected to the frames by chains, which can be easily 
** detached by means of clicks. A certain number of these 
" air veBselB, each Bupjwrting a frame, are ooimected together 
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in a line, and the whole can then be verjr readily towed to 
required position. 

" In order to vary the internal pressure of the air in the 
apparatus " in proportion as the weight is raised, ** a regu- 
lating cock and valves are employed, which allow of the 
escape of the excess of pressure at the requisite time." 
[Printed, 8d» Drawing.] 



A.D. 1859, May 31.— No. 1339. 

SMITH, William. — (A coimrmmcation from John W.Nysirom.) 
" Apparatus for raising and docking ships and other similar 
" purposes." 

A pontoon is formed somewhat like a ship of considerable 
breadth and small draft in proportion to its length ; two hollow 
towers are constructed, one at the bow, the other at the stem. 
The pontoon is divided into a number of water-tight compart- 
ments, into which water is admitted to sink the pontoon, and 
from which water is pumped when the pontoon and its load 
have to be raised. "The two hollow towers are water-tight, 
" and extend to the bottom of the pontoon, and communica- 
*' tion is effected between them through a tunnel extending 
" fore and aft." In one tower are placed the boiler and fuel, 
and in the other the steam engine for driving the propeller 
and pumps, and the pumps, hoisting tackle, &c. 

To lift a ship by these pontoon docks, steam having been 
raised, the water valves are opened and the external water 
thereby admitted into the water-tight compartments ; the air 
cocks are then opened, and the air discharged therefrom under 
pressure. The sufficiently sunk pontoon is placed under the 
ship to be raised ; or more than one pontoon may be employed. 
'* When the vessel has been brought between the towers, the 
** water is pumped out from the water-tight compartments, 
** and the pontoon or pontoons, with the load will gradually 
** be raised, whereupon the ship or vessel may be secured and 
'* blocked in its proper position; and where there are more 
" than two or more pontoons side by side they are to be braced 
** or secured together." 

In some cases the pontoons may be sunk and placed side by 
side of the vessel to be raised. 
[Printed,!*. Drawing.] 
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A.D. 1859, Jan© 2— No, 13^1, 
SALTONSTALL, Francis WALTEii, and BUSH, Ajmw,~ 
** An improved mac^liiiie or Bppaimttis for dredging mni 
"* excttTtttrng,-' 

For dfiedging ojierttHonH a fro mu work of wood £a mdimted u 
A floaling raffc. *' To the aforesaid framework tke following 
'* parte ure affixed and connected, namely, & swing creiie and! 
'* platform, » Bcoop or bucket of pecnliiirconBtracfcion, a smill I 
'* boiler engine, wheelwork, and winding barrel for coiling tli^ 1 
** chain aronnd during the raiBing of tho implement employed ' 
" for esccavating or di'edging, and a etud wheel ©aid chain for 
" Hwinging and holding the jib of the erane in a^y des^^ j 
** position.** 

The following is the modo of constracting and operating the 
dredging implement : — A Bpnr wheel, mounted in a alot in tho 
erane jib, revolYea by an endless chain thatpasaes to thea^da 
of a wheel near the platform. The spur wheel geani into *" a 
** nick fixed to a long piece of sqimre timber, to the lowor end 
** of which is fixed a sheet iron scoop formed with a moreahle 
" bottom.** The scoop ib suspended fi'om the jib bj a fork 
which carries '* at its upper end a pulley over which pefl8€6 a 
** chain which proceeds from the winding- on barrel aforeeaid, 
*' through the post of the crane ^ and over pullies attached to 
" the top of the jib thereof,'* 

The scoop is lowered to its full extent below and behind the 
earth to be removed, it is then raised and pulled tbrward by 
the chain, bo qs to remove a certain quantity of earth, whidi, 
when the scoop is raised enffioiontly high, may b© discharged 
therefrom by means of a cord or chain connected mechanically 
to the movable bottom of the scoop, 

A.D. 1859, June 9.— I^o. 1404, 
TUCK, Joseph HJENUY, — ''Improvements in breakwaters, 
*' walls, and like structures,** 

The said structures are made ' * by laying or setting the rows 
** of stones or blocks I'rom front to back| so eis to prod nee steps 
" or projecting angles producing water and air passages,** 

In some patls of the water passages, chambers of larger 
dimenaions than the other parts of the watei* passages are ob- 
tained, by the setting of the hinder row of stones in advance of 
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the first row. Tliese chambers commmiie&t© one with the 
other, from the top to the bottom of the structure and thus 
form air ways. The water paggagt^a are not in the same line 
from the front to the back of the atructare. EoceBeea are cut 
in the upper surfaces of the lower rows of stonei, so that the 
npper rows may be placed in such recesees. 

To facilitate the driving of wood piLea, they may be shot] 
with iron, and '* down one side or one angle of each pile a 
grooTe is foiTncd to receive a pipe or tnbe from the upper 
to the lower, and the lower end is brought to near the point 
of the pile. The shoe when nsod is perforated (or the water 
may be forced out from the point of the pile through the 
" fork of the shoe when the body of the ahoe is not perforated), 
" eo that a etream or streams of water imder preasure may be 

k" caused to flow out during the time the pile is being 
■ driven.'* 
tFriiited,Sd. Drawing.] 
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A.D. 1859, July 16.— I^o. 1683. 

POTTINGrER, Cheistopheb.—*' Improvements in machinery 
or apparatus for di-edging or excavating, and for driving 
piles." 

• * The boat or fomidation on whioh the machineiy is carried 
consiata of a flat -bottomed pimt or platform ^irith slopping 

** ends.*' A steam engine in the centre of the punt * ' actuates 
a short horizontal trauBverae shaft, which is geared to a 
second shaft witli a tumbler working an endless chain of 
dredging buckets inclined downwai'ds/* and passed through 

a slot in the extreme end of the punt, ** The same train of 
gearing also drives a short longitudinally- disposed tumbler 
for actuating a trans^^erse endless chain of waggons or 
carrie3*a." The framo of this chain of waggons is at right 

angles to the chaiii of dredging buckets, and is extended far 

beyond the aide of the punt. Uach dredging bucket delivers 
I its contents into a waggon ; thus the excavated matter is 

delivered upon the bank of the river without the iuterventifin 
I of floating pimts. By modifications thia machinery may rest 

firmly on the soil and be need to operate over an extended 

ee without shifting- The dredging vessel may, in another 
ce, traverse round the extei'ior of a eaiason, delivering 
d, as it Ib liftedi into the interior of the caision. 




it 
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A pile-driyer is also inconzieotion with the steam engine of 
the pnnt. " This consists of an over-head lever, centered at 
*' one end npon a fixed stud in the framing, and attached by a 
" connecting rod near its centre to the engine. - The outer 
" free end of the lever carries the pile-driving head, extending 
*' well over the edge of the pnnt, and thns as the engine 
" works, both dredging and pile driving may be most effec- 
" tively carried osu This can also be nsed for extracting 
" piles." 

CPrinted, U. 4i{. Bnwingi.l 



A.D. 1859, August 24— No. 1935. 

BUSSELL,DAiaEL, and BUSSELL, Jonathan.—" Improving 
" the means of docking and lifting ships out of the water, for 
** the purpose of examining and cleaning their bottoms, 
** effecting any necessary repairs, fixing new screw propeller, 
** rudder, raising sunken vessels, or anything else for which 
" it is desirable to get at any portion of a vessel generally 
" underwater." 

This invention consists in the employment of a number of 
pontoons or decked barges, connected together side by side by 
chains, or other means, forming collectively a dock of sufficient 
size to carry the ship that requires to be docked. 

This invention ** also consists in providing at each end of 
** every pontoon a regulating float chamber, into which water 
" can be admitted by means of valves or cocks, to regulate 
'* the sinking of the pontoons to any required depth to allow 
** of the ship requiring to be docked or lifted being brought 
'* over the pontoons, or the pontoons brought under the 
" ship." 

The pontoons are sunk by the admission of water, which is 
pumped out from them when the ship is in position. Down 
pipes are provided for the admission of air into the pontoons ; 
these pipes always reach above water. " The ship is thus 
" raised, and may then be removed into very shoal water, if 
*' found necessary. The pontoons may be used to lift one end 
" of a ship only." 

One of the drawings represents " a sliding pontoon, con- 
" stmcted in two pieces, and united with sliding timbers or 
" plates." This pontoon ** may be opened to suit the breadth 
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" of sliip to be docked, and to permit of the ship being taken 
** into very shallow water, and over bars in rivers and har- 
'* bours." 

[Printed, 8d. Drawing.] 

A.D. 1869, September 2.— ]S"o. 2003. 

FEARN, William. — " An improved conBtruction of buoys." 

* ' The buoys to which the present invention relates are in- 
** tended principally for floating fishermens' nets and for 
** small anchors, but they may also be used for other ana- 
** logons purposes ; and the objects of this invention are to 
" render such buoys lighter, more buoyant, and stronger than 
** those hitherto in use. It is preferred to make the buoys in 
*' the form of the frustrum of a cone, the smaller end being 
" downwards, but they may, if preferred, be of any other 
*' suitable form. The body of the buoy is formed of two ends, 
" which are tongued and grooved into the staves, and a suffi- 
" cient number of staves made of yellow pine, for the sake of 
" lightness, and the staves are made water and air tight by 
'* means of tongues and grooves, being surrounded and held 
** together by metal hoops in the usual manner. In addition 
" to the ends being tongued and grooved into the staves, they 
" are connected together in the centre, and prevented from 
" bulging either inwards or outwards by means of a central 
" stay." To the smaller end or bottom of the buoy, the 
bracket for fastening the rope is attached ; this bracket is of 
wood, fixed to the end by screws, and then bound over with 
iron tire to render it perfectly secure. 

The drawings show the said buoy as described above, also a 
double form of the buoy in which the largest diameter is in the 
middle, the ends being made to taper. 
[Printed, 6d. Drawing.] 

A.D. 1869, September 26.— No. 2178. 
ADDENBEOOKEi, Geokgb. — (Proviaional pivtection only.)— 
''Improvements in raising and lowering boats and other 
** vessels from one water level to another, applicable in inland 
** navigation." 

Upright shafts contain water, and in each shaft is a close 
hollow vessel (suitable to float boats within it) ; this vessel 
rises, by its buoyancy, to pass a boat from a lower to a higher 
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Uerel, and Binks in the ehaft to pAaa a boat firom a liigliCT^ir ' 
Pfc lower leYeL The hoUovr vessel is olosed at. tlie top, and lu 
eude can he opened and eloeedf to ivdmit of the boats fio&tmg 
into and out thorefrom when opened; the water contained bf 
the Yeaeely together with the boat floating thereizt, when t})6 
whole arrangenieiit i§ at the higher level, makes it Bpecificftlly 
heavier thaii the water in the shafts conaequentlj the vessd 
Ldescendfi from the higher to the lower level. In addiriau to 
Lfche movable ends of the hollow vesBel, *' provision, is made far 
L*' clofling the lower part of the ehaft bo as to prevent ^vater 
r** passing therefrom to the lower level, and jet adjnit of tte 
** passage of the boats or veaaeb hronght down hy the close 
" veasel in the shaft/' ^ 

[Printod, 4d. No Dm^ln^.l H 

A.D, 1859, Septsmher 29.— JTo. 2202, I 

BTEYENB, Chables. — (A i^&mtmtnkatmn front J'ollet, BaMn, 
ami GdcJwf ai7iQ — ** An improved a team dredging boatv*' 

This appai-atus ii a dredging machine^ and also a *^ hosl 
** capable of transporting its load to the place desired/' Tlie 
boat ia divided into compartments , ** the bottoma of which ore 
'* above water mark whew empty, and in commtmicatioa with 
" the sea by means of wolle fimiiahed with Talves, on the 
'* rising of which the mod of each compartment can be at om 
*' and the same time emptied. A steam engine placed in tke 
** boat moves alternately the abaft of the screw {by wliich tha 
" boat is moved from place to place) , and another shaft passing 
'* beneath the mod compaitmeuts, and having at one end a 
" pinion gearing with two other wheels, each of which are 
'* furnished with a crank pui on which a main connecting rod 
■* is coupled, and which serve to move the balance beams to 
'* which the connecting rods of the pump pistons are attached. 
'* The bottoms of the pumps are in connection with snction 
^* pipes by means of knee or joint pipes," permitting the 
wallower or core baiTet of the tubes to be lowered by xneau£ of 
a windlass, to a certain depth, '* for the mud is to be pumped 
** up above the water, and then when the vesael is loaded it 
" carries it ofl' to the sea. Pipes or troughs are aiTangedso 
** that the mnd runs into the diflerent compartments, ThuA 
'* tMa VMsel combines the two opei-ations, that of dredging or 
" pumping up the mad, and the transporting of it to a con- 
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Yenient pla-ce for emptying, where by means of valTee it can 
" at once bo die charged. Ttio adiiptation of movable Auction 
*' pipes forma tho basis of the invention/* 

AD. 1859, September 29,— ISTo. 2203. 

PAGE, George Goedon, and LTINGUET, Ckables,— '^ Im- 
** provementfl in gangways or step ladders applicable to float- 
** ing bodies and other nsefml p^rposeaJ^ 

The treads or steps of tho gangway always maintain their 
horizontal position, whatever muj be the angle at which the 
step ladder may he pla-ced, ** And this iB effected by attach- 
" to each end of e^ich tread or step, either at the centre or 
** otherwise of its width, a pivot working in a bush or socket 
" npon which the tread or step u snpported, and ronnd which 
** it tmniE freely ; also in attaching to each tread or stop a 
" lever or arm, which is connected by a pin or stud to a rod, 
" bar, chain, or rope extending the whole length of the ladder 
** occupied by the steps, and to which e%^et7' tread or step is 
'' attached. One end of the rod, bar, chain, or rope is jointed 
" or similarly attached to the iisod pai-t of the framing from 
" which the step ladder is siispended or to which it is other- 
" wise nnited. By mean^ of this rod, bar, chain, or rope the 
" whole of the treads or steps aire moved gimultaneously in 
** the manner of a parallel mler. The same object may he 
'* attained by attaching two rods, bars, chains, or ropes to the 
" treads or steps by pins or stnds in tbo manner of a Venetian 
'* bUnd/* 

This step ladder may he applied nnder every variation or 
draft of water of the floating body. One of its applications 
ifi to landing piera. 

The drawings show various modifications of the invention 
applied to a ship's aide. In one instance, instead of independent 
pivots at each end of the steps, a continuona axis is used, 
having plates attached thereto to fisc the treads thereon. 
[Printed^Bd, Dfawiaff,] 

AJy. 1859, October 20,— IJ^o. 2404, 
HODGSON, Jambs. — ^* IinpiroTemeiit& in building ships and 
vessels," 



I 
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One portion of tiiis invention relates to dredging boats. 

To enable blnff-ended ships to steer with facility the lengfch 
of the vessel is increased " by applying thereto a triangular 
** formed chamber of sheet iron or steel, in such manner that 
** the base end of the triangular chamber may be bolted 
** or attached to the after or fore end of the very blnff or 
** squarish ended vessel." The rudder is hnng to the afber 
end of the triangular chamber. ** In constructiag bulkheads 
** of iron or steel plates in ships and vessels, in place of con- 
** necting their edges to the frames of the ships or vessels as 
** heretofore," the iuventor forms *' the edges of a bulkhead 
** double, in such manner that the plates of which the edges 
'* of a bulkhead are formed may be placed at an angle to each 
" other, and spread out so that the edges of the two series of 
** plates may be ri vetted to two of the angle iron or steel ribs 
" or frames of the ship or vessel, and such two-angle iron or 

* * steel ribs or framings may be neighbouring ones or more 

* * distant from each other ; by this means there will be an 
" angular space enclosed around a bulkhead, which will give 
** stability to the ship or vessel as well as to the bulkhead." 

[Printed, 6tf. Drawing.] 

A.D. 1859, November 2.— No. 2495. 

BUDDEN, John Leggett. — (A corrmmmcatum from Woodford 
nikmgton,) — " Improvements in forming and driving piles 
** for the construction of piers, jetties, ^viaducts, bridges, or 
'* or other works where piles are usually employed." 

Piles are formed of iron bars, combined with a solid pointed 
shoe or foot, which is driven into the earth by means of an 
independent ram. ** Each pile may be formed by combining 
** several of these rods or bars according as the piles are re- 
" quired to be of triangular, square, or polygonal form. The 
*' ends of the piles where they enter the ground are formed by 

* * bending the lower end of each rod employed to form the 
'* pile, and drawing it to a point ; the cluster of rods forming 
" the pile beiug kept in shape at the poiut by welding or by 

fixing the points in a * shoe,' or by ring ferrules driven over 
" the ends of the rods and piles constructed as above de- 
** scribed, may for distinction be termed * solid footed skeleton 
" 'piles.'" 



I 
I 
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In dri¥ing & pile of the o-bove deeoiiptioiij " a fiolid foot ie 
** pl&aed iti the conical port of the bottom of the pilo where 
" tha rods or bars are bent and tsipered towju-fls the point ; '' 
this foot i& made of hollow cast iron or of lijinl wood, and 
reoeiTea the blow of the monkey- A mm (ite in between the 
IjATS and communicates the driTing force from the monkej to 
"the foot; it ia removed when the driving is completed and a 
centre bar is siahstitutcd, so that the whole pile ia adapted to 
receive the weight of the snpefBtrnctnre, being made rigid 
for that purpose t by metal discs, combined with kevB. If re- 
quired the piles may be lengtheaed. 

This invention is applicable to form piles mt iicM?ks where 
ordinary piles cannot be driven, holes bein^ bored in the 
rooks of suitable depth to receive the ends of the rods or b«ir» 
eeparately. The upper part of the pUc ia eomptebed by con- 
necting the rods as set forlh above. 
[Printefl. lOrf. llnwHiif.] 

A.D. 1859, Deeemher 5.— :^ro. 2754. 
HUTTOK, WitLUM, — "Improvements in preventing the 
'* de^traction of fche timbers of piers, doebit and other sti-uc- 
" tnres by the action of sea worms, or other marine ani- 
" mala/' 

The wood ia placed in a close vessel which is then exhausted 
of all moisture and air ; it is '* then satnrated or impregnated 
*' with any of the following stibatanpes, namely: '*— lat. Car- 
bonate of lime, formed by employing a solution of cauetic 
lime, and then submitting the timber to the action of carbonic 
acid gae. 2nd. Sulphate of lime, formed by the apjdiorition 
of Bulphuric acid after the solution of caustic lime, 3rd. Sul- 
phate of iron followed by an alkaline solution, 4th. Salable 
ailex or water glass and the further applieatitm of chloride of 
calcium solution. 

The external surface of the wood may be gmenred with the 
materials, or the wood w,Uf be imxeerscd iu a Tjath of the 
same, or the materials may bo forced *' into the exterior pores 
" of the wood l>y atmospheric or mechanical pressure, the 
'* wood being placed in a receiver and exhausted of all mois- 
«« tm^ aaid air; this latter method being preferable on aocount 
** of the ^TC^ater penetration thereby obtaineii ; or if a more 
** complete satnration and lapidification of Uie wood be 
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desired 1 the solutionfl may be foroed into tke wood end- 
wise or longitudinally by meanB of hydraulic, atmoBpberic, 
or mechanical presauro.*' 
[Planted* 4d. No DmwingsO 




A.D. 1859, December 6.-^m. 2757. 
COI&NET, Francois. — " Improvemeuts in tftie manufe-cture 
' * of be ton or composition applica.ble for pm-posea of cover- 
'* ing, building, and construction, and for -various uses, as 
** atrtificial stone." 

To obtain tbe lime in tbe baton in a desirable condition , it 
tia partially slacked, the slacking being completed by grinding 
it with a very small quantity of water before adding any other 
ingredient* Sandy matters, before being added to the lime, 
arc dried by means of heated air^ or the excess of moisture may 
be extrfw^ted by combination with pnzzolanos, cinders, or other 
absorbents. Cements may be combined with the above snb- 
Btonces- The LugredientB when united are anbjected to an 
excessive mixing and pressing operation effected by machinery 
until the composition is in a plastic and homogenous condition. 
** Earth may, in certain cases, bo combined with the lime, 
'* double-headed nails, or other irregular fragments or piecefi 
" of iron may be introduced in the body of the composition w& 
" additional binding agents," 

The^e betons are applicable for conatmcting seft walls, em- 
bantments, and other works exposed to the waves ; also to 
dams, dykesi locks, piera, and other water works as welf as to 
ligbtbouses. A state of the substance is obtained resem- 
bling potters* clay or loam which is applicable to impervions 
hydraulic works and is an important characteristic of this 
invention, 

[Printed, Orf* No UrawingB.l 



AD. 1859, December 8,— Ko. 2782, 
FOOED, JoTil? Boss.—'* Improvements in applying travellers 
** or lifting engines to barges or other craft, for di-awing piles^ 
** raising sunken craft, moorings, and other such like pur- 
" poses,*' 

According to this invention, a traveller is mounted upon 
rails that are placed longitudinally upon bearers. By this 
meims the lii^ting engine can travel to and from the midships 
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tbe baa-g© or veaed, and be brought and retained directly 
over tbe pile or body whicb le to be raiaed. Tbo rails and 
bearers project OTer one end of the vessel, whOat tbe other end 
of the vessel " when about to lift a pile or other body is 
" weighted or more deeply immersed in the water by weighta 
** ballaet applied at that end,*' 

The drawings show the machinery to be ii) the act of com- 
mencing to raise a pile, which ia em.braced by a short chain, 
to which is attached the block of the lifting chain. 

[Printed, It. 2d. llra«iiiB».J 



A.D. 1859, December 30,— Ko. 2987. 



BOBEETSOK, WrLLlAM.— " A new method of dragging boats 
** by the power of the water paesed thi'ongh canals or rivers, 
** or otherwise attainable," 

lit modification. — ^A water wheel or tnrhine reoeiviiig its 
water from a lock, or otherwiBe, gives motion to a chain or 
rope passed over pulleys ** distributed along the banks bc- 
*' tweeB the locks." To the said chain or rope *' is fastened 
** one end of a short rope, whose other end is mad© fast to the 
^ '* boat, so that the boat is thereby moved, or a boat may be 
f* kept constantly attached to the rope or chain moved by the 
** wheel, and tbe boat to be dragged may be attached to it Ln 
*' the usual way/* 

2iid modification, — A flexible pipe is fastened to one Qixd of 
the conveying pipe fixed in one lock* and is passed ** along the 
** bottom of the canal to the ne^ lock, when it is attached to 
'* the end of another pipe similarl}^ lised with the above tea 
" the lock." ** This fleatible pipe is passed between a pair of 
" rollers fastened in suitable framing on the deck of the boat 
** to be dragged, and sa the water is admitted into the pipe it 
" will be expanded between the rollers and force them along, 
" andt of course, the boat on which they are fastened will be 
" forced along with them. As in the preceding method, tbe 
" rollers may be placed in a suitable framing fastened on the 
" deck of a small boat, and the boat to be dragged may be 
" oounected to thia small boat in the usual way. The rolJei^ 
** may be fastened in framing under the boat, and the tube 

passed between them^ or a twin boat may be cpnitracted, in 
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the middle of whicb. a framing for the rollers maj b6 put, 
through Trhich the flesible tnbe may be paaeedj and the 
water utilized.'* 
[Printisd, lOirf. Brawlnff.] 
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A.l>. 1860, Janaaiy 28.— l^To. 225. 
SATAGE, EoBERT Watsost. — (Providonal profedion onhj.) — 
ImprovementB in tidnl 1 adders ^ and in steps for embarking 
and lauding ptLrpOBes." 

'^ This iiiyention consiMa in bo forming a ladder ax etepa that 
the step pieces shall be secured upon pivote or upon & moving 
bar or bars beneath the same^ such pivots, or the ends of 
such bar or biirS} moTing to and fro in suitable bearings 
in the side framing to which the step piet;eB fire Becnred, 
fiTtm which side pieces proceed levers^ which are secured to 
the emdfi of the pivots, or the baifj beneath the etep piecee, 
eufjh levers being secured at top to another side framing by 
the like moving joints, and above this the upright rails and 
hfljjd rsila of the laiidera or Bteps are placed, the effect of 
which arremgementa will be, that as the hidder is drawn out 
straight to form a level gangway, the step pieces will be all 
level, forming the flooring of the same ; and when, by the 
falling of the tide or otherwise, the outer end sinks down, 
the step pieces will then take positions proper to the steps 
of a ladder or stairs, by turning on their pivots or centres 
aforesaid ; and it is evident that modifications of the above- 
described arrangements may be used to effect this object." 



fl 



A-D. 1860, March 2.— No. 580, 

EDWARDS, George. — "Tmpi*ovements in caissoni and fottn- 
** dations for bridges, piers, and other structures imderl 
*' water/' 

This invention ** eonsiets in the tiae of a cjiisson, with a 
" bottom of Bnflficient strength to cariy the required euper- i 
" stmcture; such bottom having formed in it a nombair 
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** holes corresponding with the number of piles intended to 
** be driven or worked into the ground, such holes being also 
** of the size of the piles in their cross section. The holes or 
" sockets for the piles are provided with stuffing boxes packed 
" with an india-rubber ring, or other elastic packing, to pre- 
" vent the water from entering the caisson, which is thereby 
" rendered water-tight." 

In some cases, piles screwed throughout are used ; the holes 
or sockets then have an internal screw formed in them, " so as 
" to form the nuts for the piles ; and when the ordinary piles, 
" or those with a screw only at the point for passing into the 
** ground are used, the said holes or sockets need only be cast 
*' cylindrical. 

•* The caisson may be made in water-tight compartments, in 
'* order to facilitate the sinking of the same to its required 
" depth by letting water into some of these compartments, 
" while the remainder are empty. Bnt the caisson may be 
" otherwise constructed, and sunk to its required depth." 

There are levelling discs with shafts, guides, and screws. 
These serve to keep the caisson level before and during the 
driving of the piles. 

" In some cases the caisson may be closed at the top in order 
" to admit of the employment of compressed air for driving 
" the piles." v 

[Printed, lOcf. Drawing.] 

A.D. 1800, March 3.— No. 593. 
MUNTZ, William Henby. — " Improvements in the constmc- 
'* tion of ferry boats." 

These ferry boats are built with flush decks, so as to accom- 
modate horses, carriages and cattle without interfering with 
the passengers. 

The part of the invention which entitles this Specification 
to be included in the present series of Abridgments, relates 
to a floating dummy, by means of which the communication 
with the shore is made. 

The deck of the floating dummy *' is about the same level 
" as the flush deck of the ferry boat, so that horses, carriages, 
'* and cattle can be driven on or off the latter with great 
" facility. The * dummy ' is attached to the pier or landing, 
*« and rises and falls with the tide." 
rprinted,8d, Drawing.l 
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A.D. 1860, March 8,— :^o. 631. 
BIRKBECK, GeoegeHbkuy.— (^ conyiriMmmimi.from WUlkm 
Wain.) — " Improvements in floatmg docks," 

These etnicturea may be used to raise vessels out of tlie 
water, or to buOd them and lower them into the water. ** The 
'* sides of the floating dock are formed hollow and in com- 
" partmcnta with spaces or openings through them at inter- 
'* vals. The aidos are formedon or connected with longitudinal 
^- hollow bottoms or bases of larger sectional width than the 
'' sides, and the sides of the dock above the bases are at all 
" times filled with air." 

** When the dock is sunk to its lowest position » the npper 
'^ portions of the hollow sides are tben above the surface of the 
" water, and form a gangway for the necessary operations to 
'' he carried on, and upon which the necessary apparatus, such 
" as steam engines, crabs ^ cranes, and pumps are fixed to 
** assist in conducting the various oporationa required in con- 
*' nectioii with the dock. The compartments of tho bottom 
^^ are furnished with suitable ingress and discharge valves, 
" and with pipes, and stop-cocks in connection with the hollow 
" sides into which air is forced by suitable pumps, and the 
'* pipes and stop- cocks in connection with the several series of 
" compartments in the hottom are so ari^anged that any par- 
'* ticular series of compartments may be filled or discharged 
'* at pleasure so as to faciHtafce the placing of the dock in any 
" desired position or at any angle that may be required, and 
* * docks of this construction will be found to be very convenient 
** for hauling ships or vessels up inclines, or on to slips, which 
** may be of a temporary or permanent character, the engine 
** power employed for pumping being readily adapted to suit- 
*' able apparatus for hauling up tho vosseh" 
[Printed, 1#, Drawings J 

A.D. 1860, March 22,— Ko. 746, _ 

EEIOrCE, George Banks. — *' Improvemonts in the constm? 
** tion and mode of working and employing floating platforms, 
*' pontoons, or docks, for supporting ships or other vessels/' 

This invention *' consists in constructing an iron water-tight 
** hollow platform of a rectangular or other convenient form, 
" l>f a depth and capacity suited to the pm-pose for which it is 
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*' intended, and in the division of sucli hollow platform by 
" longitudinal and transverse bulkheads into any convenient 
* ** number of pa-rta or ehambors." By means of valves, water 
may l>e admitted into or let out from one or more of the 
cbambera, bo as to level the base of the dock. The weight of 
the ship that is raieod by the pontoon ia distributed thereon by 
meana of balks of timber and suitably* placed girders and girder 
frames. Steam power is placed on the top of the aide walla or 
hollow chambers to work pumps, Ac, By means of pipes and 
valves, each chamber can be independently acted upon bj the 
pumps. 

"In such floating platform, pontoon, or dock, fixed or 
" moveable ends or gates or caissons for the purpose of 
" enclosing the veasel can be dispensed with, and are not 
" needed." 

In addition to the plate iron or plate ate el bulkheads, tbe 
pontoon as well as the aide wialla are strengthened by means 
of open or lattice girder frames formed of diagonal iron or 
steel braces and trusses , ** and similar iron trussingB are 
" applied in a longitudinal direction, and diagonal iron frames 
** are introduced between each system of girder frames to 
" strengthen the iron plating.'* 

tCPrintud, Wd. J>rawiiwO 
A.D. 1860, March 28,-Ko. 805, 
SMITH, Stephen EiOJEOLL. — ^"Improvements in vessels and 
" apparatus used for raising sunken vessels and other bodies 

»'* in the water, and for loweiTng materials for structural pm^- 
** poses in the water." 

These improvements are, for the most part, improvements 
on the invention described in No. 785 (A.D, 1854). 

I For lowering the said materials, two floating vessels are 
employed ; these vessels have hydraulic machinery for working 
chains that pass throngh vertical trunks in the said vessels. 
In No. 785 (A.D. 1854) windlasses were used to work the 
chains* 

To each trunk, two or more hydraulic cylinders are applied, 

one or more on each side of the trunk. Cross heads connect 

ihe ramB of eacb pair of cylinders. To the middle of each cross 

head a rod is attached » having at its lower end an instrument 

r for taking hold of the cable used, Tbe formation of the hold- 
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3jig appamtns admits of its bemg lowered down the cable, 
" and then to take hold thoreof bofor© the pumps are pnt in 
*^ motion to actuate the rams in the hydraulic cylijidei's*'" 

All the hydrattKc cylinders are connected '"^ to a common 
" supply pipe of iuitable duneneionB, into which the water to 
" supply all the cyiinders is pumped, and ou the branch pipe 
" which connects each hydranlio cylinder with the supply 
*' main thoi^e is a cock or Yalve^ by which the supply of watei' 
" to each hydi'aulic cylinder may Ije regulated or shut oflT, and 
" thei'o is also an outlet pipe and cock or valve, which comi- 
" municates with a common outflow pipe," " When the ram 
*^ has arrived at its higboet point, a way is opened for the 
" Gscapo of any water tiiat may be pumped in.*' 
[Printed, Is. ty, Drawinna^l 

A.D. 1860, April 16,— Ifo. 950. 
MU]^TZ, WvuLiAU HE.SBY, — {Letters Pafojti void for %cant qf 
Fimd Sjimjkailon.)^-'' Improvemonte in the construction of 
" hoating piera." 

^' The inTontioB consists pruici|3ally in bo consti'ucting the 
" pier aB to form a breakwater on each side of the boat or 
** vessel (whilst she is floatiag and unloading) ^ projecting ffit 
" right. angles, or nearly bo from the quay or shore. This 
" part of the floating pier consists of two planked gnngwayB, 
" one on each side of the vessel, eupfiorted upon floating tanks 
** which fti*e linked together with chain cable or long links, 
'* and connected to the quay or to the shore by means of a 
** planked flap or gangway hinged thereto. This hiBged flap 
" oi- gangway, which ia the full width of the whole pier, allows 
" of the boating pier rising and falling with the tide, and 
** forms a leivel or iuclined comiection between the floating 
" pier and the quay or shore, according to the state of the 
" tide. 

* ' The floaliug tanks are protected from damage by driving 
" in two or more piles on each aide of each tank, so as to allow 
" the tanks vvith the platform or gangway on them to rise and 
*• fall with the tide between the said protecting piles. 

" It wdl thus be evident that at all states of the tide droves 
" of eattle, horses » and carriages can be embarked and di&em- 
'* barked over the end of the ferry boat or vessel, whilst the 
" p^SB^igerB can land or em^hark over either or 1x)th sides," 



HAEBOUBS, DOCKS, CAHALS. &c, 183 

The feiry boat preferred to >>0 need in cotmection witli tkis 
mventian is described in Ko. ^9d of the yeaiT 1860. 
[Printed, 4J. No BiawinEs.] 

A,D. 1860, April 18.— m. 979. 

KEWTOI^r, William Ei>wak3>. — (A cofnmMnicidwn from F. 
Maa^it'dl Lifte.) — {Trovtmonid protection only.) — ** Improved 
*' means of Hlnminatiiig buoys ^ finger or direotion posts, mile- 
'* ttonoB, or other marks used at sea or on land to guide or 
" direct navigators or travellers^ eo as to render such buoys, 
'* posts, or m.arks vifliblc at night." 

This iwvetitioTi consists of the application to the above pur- 
pose of snlpkide of calciam oommcmly known as Caiiton*s 
phogphorasj snlpMde of Ijarium, or other bodies that derive 
their ! u minority from th e absorption of solar li gh t . " Oan ton's 
^- " phosphorous, for example, shines with a light which is not 
^Bf' 'vdeible in moonlight, but is so in complete darknees at fifty 
^■^** yards to the naked eye^ if the containing vessel be about the 
•* capacity of a gallon." 

Ir [Printed. 4cJ, No Drawings.] 
[ A,D. 1860, AprU 23.— ]JTo. 1013. 

BEOOMAJN', BicnAHD AacHiBALB.^J. cmmmijiicafwn from 

■ J^rancw Charlea VanneL)^Provisio7ial •prate^imi onhjj — *' Im- 
f* provements in bnoya." 
• " This invention consists in affixing hoTizontallj- to an iron 
*' rod projecting from the top of a buojj constructed as here- 
H^ after described, one or more discs or balk to act as a beacon 
^V' or signal. The buoy is of the fonn of a double cone, and is 
^W* oonstracted in two eecttons, the lower of which, or actual 
^r^ bnoy^ is of course water-tight ; the upper section is hollow 
'* a-nd ha© a hole in M& apeit, through whioh the iron rod to 
Trhich the discs or balls are atta-ched projects. This iron rod 
IB suspended from or attached to the apex of the bnoy by 
gimbals, and has attached to its lower end within the 
*^ hollow section of the buoy a ball of sufficient weight to feeep 
^^* the Lpon rotl always in a perpendicnlar position in rough or 
^f* troubled water, whatever bo the position of the buoy/* 
[Printed, 4ii. No Omwittga.] 
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A,D, I860, April 28,— Ko. 1084, 
GRANTHAM, John. — * ' ImproYemente in alipa for raismg 
* ' Bhipfl and veBselH." 

" Tkie invention consists in applying a worm wlieel and 
*^ BCrew to drive the main sliaft on which the drum used for 
*' moTing the chain is applieti* in substitution of spur wheelB 
*' heretofore interposed between the first mover ond the miiiii 
*' flhaft;^ 

The drawingB show a machine with side frames and two 
steam cylinders that give motion to a horizontal ehaft on which 
are loose bevil wheels, either of which can be acted upon by a 
clutch. These wheels rotate the vertioal shaft on which is tho 
screw which works into the worm wheel on the dmm shaft. 
The drum moves the pitched chain that works the cradle on 
which ships are placed to be hauled up. A surging pulley is 
plaeed on the horizonal shaft. 
[Printed. lOtf. BmwinfJ 

A,D. 1860, May 1.— No. 1100. 
l^EWTOI?, Alpheb Vi3fCEXT.— (^ cwn/niuuicMwn from, M<n^tm 
Irving Grmidall) — " Appiiratna for lifting vessels out of 
** water." 

** The invention consists in combining with a suitable plat- 
*' form or staging, fhmiBhed with bilge and keel blocldngB 
" and braces for keeping the vessel in an upright positicm, a 
" suitable number of oolumns upon which the cradle is sup- 
" ported, the s&id columns being jointed at their ends to the 
" cradle and to base timbers, and made capable of swingiug 
" to ajid fro, while at the same time they keep the cradle in 
** a horizontal position whatever be the inclination given to 
" these colnmns or Eupporta, By this means the cradle may 
" be let down into the water below tho line of the veasers 
'* bottom, and when the vessel is floated over it, tho cradle 
** maybe elevated with a forward movement until the columns 
'* &re in a veHical position! the columns will then serve as 
^* permanent supports, so that the vessel will not rest upon 
" or be supported by the lifting power." 

In raising a vessel, ^s*hem it is floated over the submerged 
crfiytUe and secured thereon, a steam engine or other moti\*e 
power winds up the chains attached to the cradle on wind- 
Itwam, and t^ua elevates the veaseL The cradle is then made 
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feat, so that it cannot Bwmg back, "The Bame opeiration 
reversed will IftUUGh the vesBel »gaiii into the water with 
speed and great efficiency." 
[Pdnted^Scf, Drawing*] 



A.I). 1860, May 16.— Ifl-o. 1203, 

EAHT, Jomr. — ** Improvements in hreakwaters,** 

This invention coneietg "in forming a breakwater of any 

* * i-equired nainl>er of apparatuses, constructed aa hereafter 
" dascTibed. Each apparatua ia formed of a fr&m& mode to 
" carry a number of louvre boards or plates ; the main part 

* * of the frame ia compoeed of two beams brought cloae to- 
■* gefcher at that part which is to become the bottom of the 
'* apparatus ; as the beama are carried upwards they diverge j 
" and make a conical- ahaped frame; the lonvro boards or 
" plates are fitted at an angle into and across the beams. The 
" beama have fixed on them, baoys to increase or ensure their 
" buoyancy* Each separate apparatus ia moored to a screw 
*' pile or other mooring by its lower end^ the upper end 
** csames one or more projecting pins or atuda, and iron roda 
'* formed at both ends with eyee, are passed over the stnds, 
'* connect the apparatuses to each others prevent their coming 

* * in contact, and unite any desii-ed r* umber of the apparatuses 
'* into a complete breakwater. Each apparatua fioats verti- 
** cally, or at a greater or lesaer angle to the horizontal line, 
** and is partially submerged. Each of the apparatuses is 
" capable of independent play, and the waves striking against 
'* the loovre plates are broken, and the water becomes com- 
" paratively still inside of the breakwater/' 

£ Printed, 6*f. DmwIogJ 



A.D. 1860, May 21.— ISTo. 1244, 

CROMPTOK, SAMtTEi, and EOBEETSON, William,— {iVu- 
vwimml prote(!iwn <yfily.) — A *' method of economising water 
** passing through canaJswhen such water is used for dragging 
** boats or otherwise/* 

The object of thia invention is to i-osfcore a portion of the 
water pasaing through the locks of c^nula or otherwise ^ from a 
low^^r to a higher level. For this purpose pumping machinery 
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is used, " which is worked at eaoh look or overflow, the water 
*' thus raised at iatervals being used as constant power to 
" drag boats," as set forth in No. 2987 (A.D. 1869), or for any- 
other purpose where moderate power is required. "There 
** are two modes by which the power obtained from the water 
" thus restored from a lower to a higher level maybe utilized ; 
** one of these modes being by water wheel or turbine and 
" windlass, and the other by means of a flexible expanding 
'' pipe passing between rollers attached to the boat to be 
" dragged." The advantages of the present invention are, 
** that the power obtained may be extended over a longer 
** period, and can be more easily controlled, and the machi- 
" nery employed may be placed in any convenient position, 
'* without reference to the position of the locks; or the 
" water thus restored may be used for canal purposes, whether 
" for increasing the traffic or economising the water." 
[Printed, 4d, No Drawings.] 

A.D. 1860, May 23.— No. 1283. 

DE BOUSSOIS, FKAN901S Joseph Edouaed Duclos. — {Provi- 
sional protection only,) — "Improvements in the treatment of 
" bituminous rocks for the extraction of bitumen therefrom, 
" and in the application of the residuum to various useful 
" purposes." 

To extract bitumen from calcareous rocks, when it is com- 
bined therewith, the rock is broken by mechanical power or 
reduced by muriatic acid solution. When the whole of the 
calcareous portion of the mass has been destroyed, the bitumen 
which remains is washed, and then melted and treated in the 
ordinary manner. 

"When bitumen is found in quartzy, siliceous, or alu- 
** miueous rocks," the material is reduced by grinding, 
stamping or otherwise, and then submitted to a heat suffi- 
cient to melt the bitumen. The melted mass is then intro- 
duced into moulds and subjected to pressure, so as to express 
the surplus bitumen, " leaving a sufficient amount remaining 
" to impart to it a degree of elasticity, tenacity, compactness, 
" and hardness, which will render it peculiarly well adapted 
" to the construction of hydraulic works, roads, and other 
*' JMaicatJoPB where strength and durability are essential/' 
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^r ' ' Another mod^ of treatmg these laet-montioiied rocks or 
** suhstancea oonsiste in placing the reduced frfigiaeiita m 
" oonicaJ receptaclee provided with outlet pipes for the escape 
" of the daid bitumen, and furniiibed with suitable appliencee 
'* for the introduction therein of a current of heated air or 
** gas; a cuiTcnt of oxjde of cfirhon^ carbonic acid, and azote, 
" obtained from the ordinary combination of fuel, is foimd to 

I** answer welL" 
f A.D. 1860, June 20,— No, 1496. 

WEBB, EnwAiuD BBAiujiRn,— *" Improrementa in brrnkwatere 

P^* and piers/* 
> The said breakwatere and piers " are comiKJsed of bars, rods^ 
" or pipes of wrought or cast iron, or of chains or links of 
** wrought iron affixed to or bet ween , girders or frames of 
** wi'ought or cast iron or wood, and snppoi'ted on piles of 
" wood or of wrought or cast iron^ or in or on framee of wood 
** or iron. The structure is intended to present to the aetiou 
" of the waves an inclined, vertical, or curved face formed 
" by the bai's, roda, pipes or Imkn, which are arranged iu 
** horizontal, inclined or ci-osaed, aitigle, double, or multipli- 
*' cate series. When reqnired a ccrtaiu numl>er of the p0es 
" or portions of the frames are to be carried np from or 
" through the atructure eo as to support a platform which 
" may he used as a pier. The mode of fastening the bar a, 
** rods, pipes, or chains to the girders, frames, or pilee may 
** be varied. When the base is a deep stone embankment, and 
*' piles are unsuitable, main frames (supporting the girders 
*' or frames which contain or in which are fixed the bars, 
** rods, pipes, chains, or links) may be fixed to chairs em- 
" bedded in the body of the embcmkinentj or to blocks of 
" atone or logs of timljer aimilarly embedded. When the 
** baae is of soHd rock, and there is no embankment, the depth 
'* of water being suitable, thou the main frames or their 
** chairs (or the feet of piles, if such are used) may be fixed 
*' directly to the rock ifcaelf. lo some cases it may he de* 
*' flirable to insert pipes or hwra with wings, and moveable 
'* in the girders or frames*" 
[Printed, Sv. 4d, J}rti,wixi^».2 
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A,D. I860, Jnly 8-— No, 1612. 
BUBAND, WRAJsgaiB. — (Proviiimud proiectlo^i onhj.) — *' . 
'* improved mode of purifying the Thames and otrher tiiM 

For thia parpoee a canal U conetrncted from the river to 
the sea, ** the river end of it being at or neaiT the city or 
' ' town J or the drainage diEcharge, or io aitoated aa to earry 
" off the sewage and fecal contents of the river in the manner 
" herein -after described, preferring to have it &t that part 
" into which the largest quarLtity of sewage is digcharged* 
" This canal ie to he provided with si nice gates, locks, or a 
*' suitable gate or gates at both enda. When the tide rises 
" (sQpx>Ofiiiig the canal empty), the sea end lock or ga.te of the 
" canal is closed, and the river end lock or gate opened^ and 
" aa the tide rises the river water driven back by the tide will 
•* he impelled into the canal, c^trrying with it the sewage and 
" foal matters with which it ia charged* When the tide is up 
" to high water the river gate le also closed, when the tide 
" has gone down to low w-ater the sea gate is opened , the 
" river gate atill remainir^g closed, so that the contents of 
* * the canal will be discharged into the sea. The canstl may 
*' open at its river end into two or more points of the river, 
'• or, what ia the same thing, two or more branches may lead 
" from the river into the mflia canal, each branch having 
" its lock gate or gates opening and closing aa before de- 
" eerihed. The canal may serve for navigation pm-poaea if 
" dosLred," 

Lrrinted^ 4rf, No Drawing!.] 

A,D, ISeO, July 4.-^-^0. 1621. 
DOULLj ALEXAKDtii* — ** Improvements in excavating 
'* clearing away earth, sand, and other substances prior to 
** forming foimdations under water aiid otherwise.'* 

When excavating for a foundation in the inside of a cy liJideri 
or foi" a continuous foundation protected by piles or othei*wis0| 
the biventor employs a frame or ladder of iron or wood, which 
iB pbtced vertica^lly over the ground to be excavated, andwhic^b 
is attached to a travelling j^latform or fixed in any othei- con- 
vcjiicat manner. To this ladder is fitted a chain carrying at 
convenient intervals a scries of small buckets or esoavatorSi 
iht* i'uim of which is modified according to the nature of the 
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giHJimd to be excavated* " The chain canying the excavators 
*' ie passed over a friction roller or sheave fixed at or near 
** the bottom of the frame or ladder." At a convement height 
opou the ladder the mveixtor fixea a projecting frame or he^id 
with a roller or sheave, over which the chain tarrying the 
backets passes. ** This projecting head is for the pnrpoee of 
" carrying the buckets clear awaj from the ladder, to admit 
" of the ejLcavated materiala falHng from the buckets at their 
** npper taming point into a receptacle provided for them. The 
* * chaiii ie caused to rotate by any convenient means, and the 
" motion of the travellmg platform brings the excavators to 
•' every part of the ground to be excavated." 

The Provisional Specification describes an apparatus which 
consists of an anger or screw passed through a bucket* On 
the screw being i^otiited.^ it excavateg the ground, *' and raises 
'* the portions acted upon into the bucket." 
[Printed, ikf. DrairiiiffG 



~ A,D. XS60, July 12.— Ifo. 1677. 

G-IBBS, Joseph. — (Frovmmujl ^^rotectmi mihj,} — "Improve* 
" menta in cona tract ing submerged works," 

** This invention is for an improved method of constructing 

** breslcwaters, harbours, piers, jettiesj bridges, forts, defences, 

^^» ^' and other works under water level by means of cassoona 

^B** formed of distinct water-tight cells, which may be floated 

^V*' to the proper site, and sunk by admission of the water^ and 

^» *• the cells afterwards sepai'ately emptied of water, and filled 

" with concrete or other permanent building material^ and 

" also by means of a cylinder coffer-dam wider at the bottom 

" than at the top." 

In one plan the caisson is made as above of wrought iron, 
and stayed with stays* These caiBsons may be joined so aa to 
inclose any given area which may be filled with mhble, imd 
on which the supers tructure may be raised. 

These catssons may also l:>e constructed of brick or stone, 
and deposited in their places by a trans|>orting caisson- The 
latter caisson is cellular, and is provided with sluices "'so that 
** the tidal water may flow in and out of it ;'' it is also sup* 
plied with two powerful latticed girders, A bulge on the 
stone caisBon rests on the sides that are re-entrant in the 
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tranaporfciBg caissoiij and, tbe slmees being eloaed* the flow of 
tketide lifts the whole, and the stone caiBaoii may be deposited 
where wanted i foi* cm filling the cells of the trans porting 
caisfion with water it einkSj and, Ijeing jomted, sepiirat^g frum 
the atone caiss<m, and in»y bo raised by the displacement of 
water by air. 

The cylinder coffeF dam has an ontaide case of iron ; " the 
" lower edge m oonBlmcted iharp for penetration." 
tPrlittedf IM. Drawlngi,] 



A.I>. 1860, Augnst 21.— ^o. 2010. 

[PBELL, Jambsv— ** Improvements in appaj^lus for ne- 

■ moving sand or mud frum the bottom of the aea. and of 

■ rivers, docks, and harhoarg/* 

This invention ** conaiata in the combination of a rotary 
' agitator or acarifier with hydraulic pumps applied to steaun 
' vessels, in such a manner as to by driven by a a team engine 
' or other mechanical power separate from and independent 
' of the engine or engines for propelling the vessel. For this 
' porpoae the agitators or acai'iiiers (the numhei' and fonn of 
' which may be vaiied) arc mounted on axes fitted in a frame 

* BUispended from the driving shaft of the independeot engine^ 
^ SO as not to interfere with the working of the shaft. The 
^ ends of the Bhaft carry pulleys, over which pass endlese 
' chains for turning pulleys on the ends of the axis of the 
' agitators. The said driving shaft is alBO mjide to work the 
' pumps on hoard of the vesaelj from which water is forced 

* through pipes leading to a chamber suspended from th«s 
' frame of the agitators, and thence through outlets from the 
^ chamherj so as to act on the sand, m.ndj or earth turned up 
' by the agitators or scarifierfi; and in eomhination there- 

* with to reoiove the same m requ^ed." 



( 



A.D. I860, August m— ]^o. 2099, 

ireWTOK, WnxiAM EowAim.— (^ mimnmiicatmi from Tho 
Sckofidd and Robert Schofield.) — (Provieional protsefion onln.) — 
'* Improvements in floating structures," 

** The object of this invention is to produce a floating strue- 
" ture on which the platforms or roadways of bridges, light- 
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honsee, pieraj leading atagesi ond othe^r structures may bo 
atjpported above water in places where the depth of the 
water does not allow of the application of the pillars or fixed 
fotindationH commonly need for snch stmctnres. 
''The invenfeion conBiats in the emiployment for the above 
pnrpoae of a eeriea of hollow globes or cjlindera, which an© 
steadied by balance weights of a peculiar construction, and 
which are secured to the ground by suitable ehaine and 
anchors. Tliieae hollow globes or cylinders are also fur* 
niehed with arms or atandarda wbich extend upward for the 
piirpoee of supporting the roadway, platfoiTu, or other 
structure to be erected above water. The hollow globes or 
cylinders are ako provided with valves and pumps for 
removing the water which may find its way into the interior 
of the globes or cylinders/' 
CPrinted,4dr. No Drnwinga.] 

ry A.D. 1860, September 18.— No. 2270. 

MHjLER, BjLNrEL.— **lmprQeements in the mode of con- 
'* structiDg bretvkwaters, piers » quays, sea walla, and the 
" eubmarino works of fortifications,** 
One part of this iavention conaists in putting down guide 
piles ) frames J or standards, in line of the face of the strncturo 
which is to be built. On these guides j blocks of stone to form 
the face of the stmctxirca having holes, &c., to coiTespond with 
the size and shape of the piles, &c., bored through them &re 
threaded over in succession. The facing thus formed may be 
backed up by concrete or otherwiee, flo m to form a solid 
atmctnre. 

Another mode of constmcting these works, described in the 
Specification J *^ is by building them in sections in a caisson 
** or box forming a kind of cofl'er dnim^ the sides of which are 
'* formed of a numbei" of distinct frames or divisions. These 
*' fi'ames or divisionB are constmcted so as to be easily 
" removeable after a section of the work has been completed 
** within iti and then pnt together again, and by thus reform- 
" ing the caisson to enable another ieetion of the work to be 
•' built withiu it.'' 

Increased rigiditj^ may be given to these Btructores by 
placing the guide standarda nearer together, and formiag two 



J^ 




HAEB01JR8> DOCKS, CANALB, &c. 



0peti!nga m eaeli block of etone. 
*' break bond with each other/ * 
[PHut&d, It. Bntwins-] 



^ The "Ijlocks are made XQ 



A.D. 1860, September 21, —Ko, n07. 
CAMPBELL, James. — *' A chambered floating dry dock^" 

ThiB mvention " consisti in the constrnction of floating 
" docks with the baie composed of water-tight chambers ao as 
*• to afford the reqaired degree of traoyancy to the dock, such 
*■ chambers helng aoparated from each other bj water-tight 
** partitions, in order to prevent the atahility of the dock from 
" being endangered by any excessive roUing of the water 
'* internally; and also to prevent its safety from being endaxi- 
" gered by the external plating of one or more of the chanibei"s 
* * beeonLing injured so as to admit the water from without. 
" The npper chambers which form the sides of the dock are 
" only intended to give it stability when the lower chs^mbets 
'* (on which alone in ordinaty caflcs ita buoyancy depende) are 
" innnerscd. The upper chambers are separated from the 
" lower by a water-tight deck over which the water is allowed 
" to flow through regulating valves in or out according ae the 
'* dock is being lowered or raised. In most cases it is pre- 
** f erred that the upper chambers should not be continuou9y 
** but formed by means of reciiangular towers or vertical pro- 
* ' jections, for instaiice at each comer of the various Bectiona, 
" The engine and pumps for withdrawing the water from tho 
** lower chambers being contained in a small water* tight 
" portion of sach upper chambers, the rem.aining portion of 
" the same allowing free ingiess or egress to the water di 
** the lowering or raising of the dock.'* 
[Printed, li , Srf . DrawiugsJ 



A,D. 1860, October 2.— Ko. 2377. 

MAdTAJMARA, Bampyelb H^km Francis.^" Tmprorements 
** in the constrnction of lioating breakwaters adapted for the 
'^ facile and economic formation of harbors of refuge, and 
* * other ench purposes." 

Large enclosed hollow cylindere or pontoons arc floats and 
moored end to end, ** and linked together in a line with theii' 

9ksm with a strong coupling, fitted with a large iron drum 
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** keyed on a strong axis proTided with friction rollers let into 
*' the outer edge, so as to reduce to tli© minimum the wear of 
** the mooring ahackloa and to facilitate rotary motion in the 
** said poiitoonia/* The pontoons are divided into water-tight 
compartements. The axis of the pontoon works in a chamber 
fixed in the end of the pontoon and proyided. with vnloaiiiaed 
india»mbher packing. By means of a water-tight pipe through 
the centre of each pontoon and a chain pasaiiig therethrough, 
a continuous line of pontoons may bo formed. The pontoons 
carry a diagonal cradliuG^ furnished with friction rol!era. One 
or more tiers of piles are snapended from the cradling ; theaa 
are braced together by link joints. In some cases inclined 
planes of wood or iron are fitted on the outer mooring cables. 

These floating break watei-a are to be placed in one or two 
lines. The outer line, only, is provided with inclines, and a 
platform between the two lines may be used as a wharf or 
parapet, 

[Printed, lOrf* Bmwlng.] 

I ^ A.D. 18G0, December 20.— K^o. 3132. 

REiraiE, Geobge Banks,— '* Improyements in machinery, 
** appai-atus, and works of construction, intended to be em- 
" ployed and the mode or method of using or employing 
" the same for the pnipose of examining or reijairing ships 
** and other ycsaels." 

Em^ploying a floating dock in raising and lowering shipa in 
connection with rails fixed thereon and oth<^ rails arranged 
upon a wharf, a carriage being aaed to receive the vessel and 
to place it in a convenient position on the wharf Tlje floating 
dock is thus left at liberty for othea:' uies, 

A water ipace or shallow boBin is excavated ^^'ith a level 
bed, so as "to admit freely the pontoon or floating dock 
" carrying the vessel." When the pontoon is floated into the 
basin and the gatca thereof cloeed, the pontoon ia allowed to 
Bink on to the level bed ; its rails are then brought into correcb 
p<»ition with those on shore und tlio c&rriago (with the ship 
upon it) is moved from the pontoon to the required position 
I on shore. The floating dock can then be undocked to i-eceive 
f another abip to be repaired or it may receive a vessel which 
has previously been repaired. 

G 
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To close fhe entrfince to the above and otter baiins or docl^s 
a eaisson of a peculiar form is employed, A boUow framed or 
cellnlar stmcttire is made of a form enitable for closing tbe 
opening-, eo as to fit into grooves in the cell and side Trails, 
The thickness of the eaieson has a parabolic shape, and cm e.ach 
Bid© at the top of the atniefcnre ia a half boat-shapedlpiolloir 
Teaiel ; the npper and lower portion© have each slnioes and 
Talve«. 

Hydranlic pnmpa, combined with a portable at^am engine, 
and other apparatus are used to haul the carriage carrying the 
vesseL 

ITo, 746 (A,B, 1860) is aUuded to in this Specification. 
[Printed, Ij. 4J- I>rttwiii|?a-] 
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A.D. 1861, January 12.— Ko. 93. 
GIBBS , Joseph. ^ — ** ImproTemetita in constructing submerged 
'* worka/* 

" This invention ib for au improved method of constructing 
•* breakwaters^ harbonre, piers, jetties, bridges, forts, defences, 
" and other submerged worlcs nnder water level by means of 
" oasBOons formed of distinct water-tight cells, which casaoons 
'* may he floated to the proper site, and Hunk by admission of 
" the water into them, and the cells may be afterwards sepa- 
" rately emptied of water, and filled with concrete, or other 
'* permanent building matenal/' Theao caissons may be 
joined so as to cover any requisite area, or they may be made 
to enclose au area, which may be filled with rubble and on 
which the superstructure may be raised. 

A cellular transporting caisson may he used to deposit the 
brick or stone caisson in its place. The transporting caieson 
divides into two parts, it ia provided with alnices to each cell, 
and has two powerful latticed girders to keep the two ijarts in 
line with each other. A bulge on the caisson to be depoaited 
resta on the re-entrant sides of tlic tranaporting caisaon, the 
fl]nices of the latter are shut, and the flow of the tide then lifts 
the whole; the atone caisaon may thus be deposited on ita 
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hjintended site. Bj fiUing the cells of the trtmBportiug caisson, 
^it will sink J deposit the stone caissoiij and free itielf thcjrefrom 
by di\^iiing into two parts ; on air being pumped in, it will 
risG and be free to transport othca- sta-uctures. 

A cylindiioa] cellalaj- oolier dam is used for the fottndationa 
of piers, Ac. ; its outside iron case is wider at the bottom 
than at the top ; the lower edge hae a sharp fuigle, so m to ht 
it for penetration, 

lii building a sea wallj a caisson open, at one end is em- 
ployed. 



I 
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A,D. 1861, February 11.— ]JTo, 341. 

2JEWT0F, William EBVfARB.^Acamtmtmatmifrom Thorms 
Schofield and Boberl ScJiofieM.} — ''Improvements m floating 
" atructures/* 

*' The object of this invention is to produce a floating sfcrnc- 
** ture on which the platforms or roadways of bridges, light- 
•' bousea, piers, landing stages, and other structures may be 
" supported above water in places where the depth of the 
" water does not allow of the application of the pillars or flxed 
" foundations commonly used for such structures, 

** The invention consiata in the employment for the above 
" purpose of a series of hollow globes or cylinders, which are 
** steadied by balance weights, which are secured to the 
** ground by chains and anchors. These hollow globes or 
'• cylinders are Sklso furnished with anna or standards which 
" extend upwards for the purpose of supporting the roadway, 
platform, or other structure to be erected above watear. The 
hollow globes or cylinders are also pi-ovided with valve© and 
pumps for removing the water which may find its way into 
the interior of the globes or cj'linders, so that their buoyaiicy 
may be maintained/' 
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A.D. 18^1, Febmary 28*— I^o. S20< 
^ EOSB, WiLLUM, and CEOWDEK, Thomas.—" Improvementa 
^L*^ in apparatus employed for raising and snpportijig ships and 

■ 6 2 
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According to this inxeiitioii, tbo hollow platform genemlj 
in ti»e for ruifiing ve««elfl is caused to sink and r!«e horiBcmtallT, 
Itowefver imeqmdij the plfttfonu may be loadetL 

The ftpparartns preferred to be emploj^ in cf^Eibi!3iiti<3i| 
with the platform "and on either side and en- f* igj 

aimilar ** to what is employed in constracting a ji; ile** 

A wooden bar hae Heveral linkfi (all of the Eame length) ac^l 
tached to its under eide by joints and abo jointed to the^ 
bottom of the dock. The upper side of the bar baa similiff 
liiikfi similarly jointed to itself and to the platform. The plat-j 
form will thns eiuk and rise paraUel to the surface of 1 
water, 

" In place of niing parallel links or rods, aa above explained^ I 
'* a Bcriefi of endless chains may be employed , each chain 
'* ing roond two chain wheels on parallel ajtee, the one «m\ 
*■ being at or near the bottom of the water, and the other above [ 
** the water, so that one chain cannot move faster than the 
** other chain* and by osing- two snch axes with their chain 
*' wheels and chains at each side and at each end of the plat- { 
" form the same may be caiiged to sink and rise imrallel with I 
" the level of the water," 
[Printed, lOJ. Drawing.] 

'^ A-P- 1861, March 19.— ^"o. 691. 

CHALMEBS, Ja^vies. — " Improrements in conatiiictiiig ] 
** ways ander water." 

ThiB in%*eutioTi ** consists in Bubmerging tubes of suitable j 
" dimenBious and couiitmction, in place of having recK}iti»6 to | 
*' tunnelling as heretofore/' 

The tubular roadway may be of circular fa*oss aectioa having^ i 
a rectangnlar way formed therein. Each length has a parti- 
tion to resist the pressure of the water when the said length 
haa been Bulimcrged and subsequently emptied of water. Each 
end of a longtli has inner Ganges aa well as an outer flange* 

A submerged tower enables the roadway to be commenced 
at a point intemiediate between the banks of the river or s^, 
" prevision being made for connecting the ends of the tubular 
** ways on opposite sides of the tower in like manner to that 
'* in which tie enda of the lengths or sections of the tubular 
" way are connected end to end when they are submerged" 
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" TEe lengths or sections of the tubular roadway are in buo- 
** coBBion floated out to the positions they are to occupy, and 
" are then mibmerged and coupled up." The water uaod in 
Bubmerging eiKih section, ** is allowed to flow from it into the 
** sections preyiously submerged ^ and thence to the tower 
*' "where the water ia raised and pumped away/' To have a 
clear way through the sections, between the tower and the 
length next to the one last submerged, the parti tioua are 
removed as the work proceeds » the outermost partition romain- 
mg till anotKer length has been aubmerged and coupled op. 
To prevent the lengths from floating when they are emptj, 
e.'vch section is formed with hollow chambers that may have a 
quantity of stones deposited therein. ^M 

[Printed, lOd. DmwingJ ~^^| 

B A.B, 1861, April 26.— IS^o. 1053. ^^ 

^BTRAJ^&MAK, ^EmfA^u.—iProvmonaZ pmhctdon ouhj.}—' ' An 
" improved s^^stem of building or constmotion api>liciiible to 
*' architectural and othei' similar purpoBei." 

This system * * is applicable to the building or oonstruction 
*' of quays, docks, piers, harbourfi, breakwaterij, lighthouses, 
'* and other structures, either w^bolly or partially under water/' 
** and may also be used as a substitute for ooncrete or piles, es 
** a foundation for buildingB on mttrahy or boggy laud, and in 
** other places where oil artificial foundation may Ijo requii^. 
" The inventioa consists in the substitution for the tmiagnry, 
'* brickwork, or other material usually emijloyed for Buoh 
purpoBea of hollow boxes or cells of ai«t iron bolted together 
by their sides, such boxes or cells being of a rectimijalar, 
'* hexagonal, octagonal, or other suitable form, and being 
^—** ei^ie^ cubical, or of any depth or thicknesa in propox^tionto 
^■'^ theii* diameter or superficial area as may be required to give 
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'* etrength or solidity necessary for the purpose to which they 
may be applied. These caert-iron boxes or cells may be 
either left open or cased in on the iuBide, and may (if pre- 
fen3ed) be filled up solid w^ith rough stone, brick, or timber* 
work J according tp the nature of the building, or part of 
the building for which they are employed, and in some 
cases the walls or etructures thus formed may be fafced ex- 
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ternally witli masonry, brickwork, or i^iles, tke main featnro 
of the Iq vent ion cons b ting in the iiifcrodnetioii into anch. 
Htmct^uea of hollow boxes or cells of cast iron bolted to- 
gether, aa heing stronger, more economical, imd easier of 
repair than the materials hitherta used ibr such purposes; 
[Printed, id* No DrawiaBaJ 



A.D. 1861, April 30.-2^0. 1077. 



J 



1/ABAT, HzNBl Jean Th^ophile. — *' An improved apparatna 
** for hauling ashore ships aud veasels of all sizes and descrip- 
" tions," 

According to this inyention the ship is hauled np broad- 
side on. 

On a suitahle foundation, grooved slides or ways are dis- 
posed at right anglea to the shore. Wood blocks, connected 
by brackets, cross ties, tie rods, and tranaoms or girders form 
the cradle on which tKe vessel is shored up in the ordinai7 
way hut in a position transverse to the ways. The hauling is 
effected by means of two chains, " each acting on a separate 
'' half of the width of the cradle." The^e chains, which aro 
fixed at the sides of the cradle, pass between guides atid around 
pulleys, returning again, and so on until they reach upper 
centre pulleys which are made to rotate by means gf a ateiitti 
engine. *' Hence it results from this arrangement that each 
" end of chains^' "become taut right and left to an eqtial 
** degi-ee, the cradle will receive the same speed & tractive 
** force, which will be transmitted to all points in the like 
** proportion. The same eflect is produced iu lowering the 
" cradle on the ways, the aiTangemeiit being reciprocal, an it' 
** is only neceseary to work tho gearing from the back ead, 
** and regulate the speed by means of a brake placed cm tlifl 
** hori^iontal shaft to ensure great regularity in iannching.** 

Yessels may be launched by means of this appai-atus, eithfi' 
end or broadside on to the shore. The ci^adle is first placed oe 
horizontal ways at right angles to the ways of the slip. The 
cradle is then withdravra, and applied on the inclined ways to 
carry the vessel down the inclined slip. 
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A.B, 1861, May 4,--^o. 1128. 
^MITHj Edwabd Pease. — ** Improvements in the conBtnotction 
of radial traversing carriages.' ' 

*rhe tfiiTereing carriages may be need to deposit theii' loadi , 
in arc^ of circles. This invetitioii fucilitates the conetmotion 
of forts 1 lightboTiBeB and other erections which require their 
fonndations to be laid under water, 

A aegmeiktal or circular railway ia laid down^ and mounted 
hereon ia a carriage. The platform of thie trayereingcaiTiage ,^ 
is provided with a pair of mils to receive the trucks to which , 
it is intended to impart a, radial traverse motion. The traver*- . 
! ging carriage is made of ** wrenglit iron beams and plateg,, ] 
^^ after the manner of eon strue ting compoand girders ;" it ii 
^^kt upon flanged carrying wheels which are mounted on inde- 
^^endent radial axles. The driving power is a eteam engine 
mounted on the caj^^iage platform. When of equal diameter, 
the diiving wbeelB are cauaed to revolve at different speeds* 
The platform of the traversing carriage is open in the middle 
** when it is required to discharge the contents of the railway 
'* carriages below the circulax or segmental railway, aa, for 
" example, when it is intended to form a foundation of rubble 
P or rough stone below water,'' *^ To adapt this ti-avershig 
ca*rriage to the building up of masonry,*' the iB%'^ntor pro- 
poses ^^ to elevate at any required height above the platfonn 
*' which receiveB the loaded tracks a railway," upon which a 
.veiling crab is placed. The squared stones are lifted off the 
Lcts by means of this crab, and deposited ** in their proper 
" position on the rabble or other foundation.*' When building 
s, fort isolated from the land, the necessity for floating the 
blocks of stone to the place of deposit is tlma avoided 
[Printed, 1#. 4rf, Dmwin&B.] 

A.D. 1861, June 12.— :f{o. 1499. 
WALKEB, William Hammond,^ — '*A floating hydraulic lift 
** stage for raising navigable vesseb or other heavy bodies 
" above the surface of the water, and an improved method of 
" ' blocking * or * ahoring up.* '* 

tTMi invention consists in a construction of double floating 
i,ge&, ** the two parts being placed jiarallel to and sufficiently 
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" floated in between them. This dotible Eoafcing stag© is ooii- 
** neeted tot^etlier hy trans veree Ijeiuna or kelson ^srdai^^ whifih I 
" are capable of }mng lowered dowu to admit of the Teeael at 1 
•* other body to float over them when they are lifted up witt [ 
*' the Tesscl to be docked resting thereon.'* 

Eat^ of the part« of the flo&ting ^age is constmeted of i | 
iiiiml)er of pontoons* The pontooni of each stage are eon« 
nected together bj beams *xt girders extending horissontallj 
QoroBB the top of the whole set of pontoons. Hydraulic liflsi 
sr6 employed to raise the kelson girdei's and tho Tessel npm [ 
them i the said lifts are mounted above the openings l>etweefl 
the pontoons, and the croea heada of their rama are connected ] 
to the kelson girdara by chains or vertical rode. 

The keel blocks are portable and are capable of beingmoTed J 
when the yessel 13 on them. Bilge blocks tue constmcted to] 
work npon inclined planes, **to be chocked imder water, and] 
'* to grip the ron and bilges of the vessel before the strain I 
'* comes on, to equalise not only the weight of the vceael, but J 
** the amonnt of pressure 01:1 the cross l)eami.** 
^Printed, lerf. Draw tug.;} 



A,D. 1861, Jane 15.— Iffo. 1534. 

KETOTAED. Howaeo Joek. — *' ImprOYcmenta in apparatus 
** for excavating sand and gravel nnder water." 

Ist. Tho constrnction of an apparatus which, on being 
lowered down on to' the bed of the river, draws sand or gravel 
into itself by suction; *' when full of sand or gravel this 
" apparatiiB is raiaetl ont of the water and emptied at any 
** coTiveiiient plR^e/' 

The Qi^paratua consists of a cylindrical, water-tight, iron 
box, having a tube, open at both end^, fitted wiater-tight 
therein. The tnbe passes through the bottom of the box, 
upwards inside the same **to an extent which ifl governed by 
** the natm^e of the soil which the pomp is to remove/' Two 
or more openings in the top of the box are provided with valves 
opening outwards. A tube of large diameter, over a central 
opening, contains a weighted piston which is actuated by a 
rope from the surface of the water. When the piaton sinks 
do^\*nf the water, which the rising of the piston has iirawninto 
the tippaTiitus together with the sand, is expelled through 
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valyes, and the operation is repeated. Some mudificationti of 
the above-described arrangement are deHcribcd and Hhown. 

2nd. The construction of an apparatuH whi(5h, on iKjinj^ 
lowered down on to the bed of the river, diHtarbH the Hand, ho im 
to force it into the bag of the apparatuH. The bag Ih formed of 
alarge flat sheet of flexible material having a hole in the contt'e, 
anmnd which is fixed a shallow ring of iron, whilnt a (lo<jj>or 
ling is fixed roond the ontside of the l>ag. Koch ritig in liung 
fiom ropes, so as to be lowered down or hanlcd up witli fac^ility. 
An agitator or disc works up and down in Hide the centnil ring ; 
it works in a guide, and the force with which it falls drivcM the 
water and sand over the edge of the central ring int^j the );ag. 
[Pdnted, lOd. Drawini^] 

A.D. 1861, August 5.— No. VJU. 
SEILEB, Fbedzbic. — "An improved m^xle of ovjrlesiprTjg 
*' diflerentiai levels, applicable to canals and to oiht:r imr^ 
" poses." 

This invention "con£i£ts primarily m the emiAoyiri'^hi of 
" oompreesed air, ghij, or other like agent, for nkWiiia^ and 
** lowering Ixixeg or cYisankj^fra fyfjutn'iu'iiiir waf/r for r<>>*rjvjng 
" boats, barges, and other vesgek Uj diflerent wat^r l^t^ln, 
" and ii is particularly applicable Uj canajif and nvtitH,** Two 
jCKrvoirB are formed at diii'ereut le^'eln, and, in ^^;h, m placed 
** a doable box or chamber open at botu/m, af«d f'/naf:d at U/p 
" with a case for containing gaffi/:;ient wai^^ Uj fl^xa w^iaUfr^r 
ei may be rc^iuirt^i to \j^ raiis^ or lffv*ir*^i ; xYtfsy are 
► providied with swlug ;?<i%«, and ars; in c^>rAmui'jijC:ation 
" with on* atotLer :^y m*si:Ji of a pjp«fe provid/s^i irhh *v>»p- 
" cocks. To n^ a veaAt! fr'/m the J.'/ir*rr t/> tf-ft T;p;^^ i^^vel, 
« tfae chamber i« caowd v> d*S9C«:.d ia tL^ r»jMTro:r 7>ishreift tfc* 
" low lerel, bO Ti^t ii.e ■Kr?i:j^ t}jw*;r- rrjty }>b or. a ^vh) w:th 
* ky fczid tbfe T«»e: e::^^.'* \tM':zja.z^'.^£T, m.h yraUi^ 'A ^u\f:u are 
•* lien closed J oo-tlu' %**?-- air i* i'li'-^r^ '.z.*/, try? '^.rjb#»>>srr, 

■• tfe T*ftjSrt:l i* Ti-rr:. yjim'j^^ ;i ti^,*: ',*:.-j*fr '-vj*.'/. •>?.•, afyj ts^ 
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" one and the same timo, and TvitBont any lost of water j 

*' Wlien once the compreased air is forced in, it may be used 

*' over and over again/' 

[Printed, 10 J* Dm wing J 

A,D. 1861, September 13.— ISTo. 2282. 
SUTTON, Chahles. — " An impraved method of and ap; 
" for indicatLQg the position of sunken ships or other veisseib/' 

This inY^ntion '* consists in appljing to ehipa or other sacli 
" vessela a buoy or other body capable of floating, and in con* 
" nee ting tho same to the YQsml hj a. rope capable of nnwind- 
'* ing from, a reel or similar appai'atus, so that as the ship miikA 
** the said rope will he nuivound, and allow the floatitig body 
** to rise." A weighted lever (or brake) is applied to the reel, 
** which will prevent the rope from unwinding when the aur- 
" face of the water is attained by the buoy-** 

A framework, bolted to the deck of the Tesael, carries atand- 
M'da upon which the buoy rests. A rope is attached to the 
bottom of the buoy, which^ after passing through a guide, 
wound tipon a reel mounted npon an axis which turns in t' 
framing. 

Supposing a ship or vesael provided with thii apparatus 
should BLuk, the buoy will immediately begin to rise, unwind- 
ing the rope from the reel, and constantly keeping on the snr- 
face of the water ; "the position of the sunken ahip or vessel 
" will therefore be indicated, and the brake acts, as before 
" mentioned^ to keep the buoy over the ship or yesseL" 
[Prinied/acf, Brafl^ll^,3 
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A.D. 1861, October 3.— No, 2467. 
LAWj Heney. — "* Improvement a in machiDery and appara' 
" for liaising ships and other vessels oat of the water for 
" puiposea of examination, elefining, or repair, some of which 
'* are applicable to the docking of vessels for the eamo pur- 
" poaes/^ 

1st* ** The placing of the machinc^ry for moving the cradle 
," upon which the ship is supported in a vessel directly a£- 
•' taciied to the cmdle," and arranged ho as to allow **of iti 
•* travelling along the inclined slipway underneath the water » 
■* and so imparting motion to the cradle without the inter. 
'^ rention of a rope ar chain.'* A chamber filled with 
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open at the bottom (Torming a species of diving beU) is " at- 
" tacbed to the fore part of the cradle, so as to enable a person 
" to examine- each portion of the slipway previous to the 
" cradle passing over it." 

2nd. " Forming the apparatus for sujiporting the sides of 
" the ship of hinged levers or flexible straps, or arranged as a 
" network, so as to afibrd the vessel a more uniformly dis- 
" tribntod support." 

3rd- So constructing the blocks for receiving the ship as 
to ahow the moment at which contact with each block takes 
place. The nuking or breaking of an electrical circuit signals 
the contact of each block to a x)er8on above water ; or the 
ootaipression of a tube containing fluid, or the motion of 
a bell wire may be used to signal the said contact. 

4jih. " So constructing the blocks or supports for receiving 
" the ship that they shall retain and exhibit the form of the 
" -vessel, and so enable their upper surfaces to be exactly 
" adjusted for the reception of the same." 

' [Prhited, 1#. 6(f . Drawings.] 

A.D. 1861, Xovember 6.— Xo. 2788. 
RAMSELL, William. — "Improvements in the construction 
" of boats, barges, buoys, and other like structures of metal,' 
" mad in machinery employed therein." 

According to this invention, the above-mentioned structures 
are stamped " from one or more plates of metal by means of 
" machinery, consisting of top and bottom dies or stamps and 
" moulds, between which the plate of metal is pressed by steam 
" or other gas, or by hydraulic pressure." The inventor em- 
ploys "a cylinder containing a piston armed, by preference with 
" five piston rods, each and all of which are capable of being 
" connected to and disconnected from the top die or stamp, 
" according to the work to be performed." 

The drawings show tools or dies for stamping plates into a 
concave and convex form, these plates being applical>le to the 
formation of buoys. Two buoys are also shown, which are 
stomped in two parts by means of dies. ** TVlion stamped the 
** two corresponding parts are rivetted or otherwise pccnred 
" together and fitted with apparatuses commonly applied to 
" buoys." 

[Printed, 2f. 2J. Drawings.] 
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A.D. 1861, December 24.~Xo. ;J226. 
COCHBiNE, John.—" Improvemeats in apparatus omplojed 
" in einkiiig cyHndet'a and open ct>ffer|5 for foiinmg foundations 
'* under water. ^* 

When sinking oylindere, there is formed at tke upper part 
a cliamber with an opening Into it from the atmoaphere, 
ae.well as an opening into the cylinder below- Both these 
openLngs can be closed air-tight, and are for the passage 
of the workmen into and out of the cylinder* The required 
length of cylinder is made in suitable lengths, pro-^dded with 
internal flangee t^> fix them together. The buckets to carry 
np the materials as they are excavated are caused to ascend 
and descend in a pipe which descends from a point above the 
upper closed chamber down to and so aa to dip into a well 
where the work is being carried on. The descending pipe 
is made in lengths corresponding with the lengths of the 
cylinder, and is so wide as to allow^ a bucket to pasa up and 
down freely, leaving a apace all round for the free passage of 
water. " By these means when the water is driven out of the ■ 
" cylinder or coffer of other section by compressed air it will ™ 
** remain in the pipe, and will stand at or about the svluiq 
" level a^ it does outside of the cylinder or coffer. The buckets 
*' are raised and lowered by any suitable mechanism outside 
" of the cylinder or coffer, consequently the only workmeaa 
'* who will be working in a compressed atmosphere ^vUl be 
'* those who are digging or I'emoving the earth or materials 
'* at the bottom of the coffer, and they will wheu they have 
" filled a bucket place it under the lower end of the pipe and 
'* attach it to a chain or rope, when the full backet will be 
" raised up through the water in the pipe." 
^Priutetlj la. 4ft. Dritw^iugs*] 
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A.D. 1863, Januarr 25.— Fo. 199. 
WBIGrHT, JoHK. — * ' Improvements in constructing 
* * below water," 

This invention is applicable in the case of cylinders open at 1 
the bottom where the water is kej)t out by means of air ond^ 
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||itt!8Siire^ The inTentioti consisti m emplariiig this metTtnd 
of 'W'orkiRg to form continnotis fotindatious for eoa walle. in 
place of eonsti-nctiug coifcr dtims. The cjllndtirB cTiiploycd 
' * ma J be extended at tln^ir lower ends bo aa to obtedn a ehnm- 
** ber larger than the nppcr part, in order that thi> eot^tion of 
" a foimdatioii may be of greater lengtlv thiui the djimiat^^' 

K* of the ^pper part of the cyiLoder or coffer/* Tho soiiioii of 
lie work proceeded mth inside the cylinder is miulo ah(jrtur 
than its diameter. By this means the cylindor umj be liftod 
and moved a distance from time to time, thna cont^tructing 
the work in sectiona with gaps between. To make tlie 
structnro contiKUonflj the cylinder is moved over the giip 
between two sections of the work, and the water is TorcLxl out 
ft^m the said cylinder by pampi ng air therein. Thti work* 
men then proceed to close in the ends of tho gap m m to make 
a co6er dam thereof, and to remove the water therefrom by 
pampiitg J the two contiguous soctione can tfeen be joined 
together by the workmen in tho cylinder, Eaoh gap can l>o 
proceeded with in this manner and the wall tFiiis imido 
continnous. *'When the ibtitidixfeion refpiirts to piled, 
'* then, ordinarj^ machinery for driving pilea iw arranged 
" within the cofler or cylinder, and piles are driven thereby, 
** and the upper emis of tho piles may be cut oil". In these 
** cases provision will be made for introducing the pileft at 
** the npper end of the cylinder or cotfor/* 
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A.D. 1862, Pebmarj 7.— No. 328. 

GLAB.K, Wii.LiAii,^(J e^fnTn^uftkiitton, fn>m Jl^ytwi da Laf-^ 
jjorewi.)--*' Iinprovementa in preeerving timber, which are 
" particnlarly applicable to the timbers of ahips or other 
** maritime Btmetares.*' 

The maritime Btmctnres to which these improvementi ftra 
applicable, are qnavi, piles, picn, JbniKlationii^ emhttllk'- 

mentSr^^* 

The wood b first deprived of its sap by ^ndosmofie, by phmg* 
ing it into soft water. The wood la then dctiicttted, by tatro- 
durtng it into an hermetically closed vawel, paaiing ^ jet of 
ftwQ tbrengh the wood, and then ol/taining a ^menam by the 
oognbiiiBd action of cold water &iul of kq air pamp. *' Tht 
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' * wood is then ready to receive a current of heated air with 
" which a certain quantity of snlphuric add is mixed, in order 
" to prevent any formation of fimgi." Lastly, the wood is ^t ' 
together in the usual manner and its entire snrflBce is chanred 
by means of a special apparatus. 

The drawings show a coal ftimace with a blowing apparatus 
nnd with tubes connected to a gasholder from which the chat^ 
ring nozzle proceeds, being joined thereto by a suitable 
tube. 

[Printed. 8J. Drawing.] 

A.D. 1862, February 26.— No. 518. 
DAVIES, George. — {A communiccUton from Pierre Lucie» 
FoHtaino.) — {Provisional proteeUon only.) — '* Lnprovemenfai 
" in emptying or draining the water from careening docks in 
" maritime ports." 

The said emptying has hitherto been effected by means 
of pumps actuated by steam engines. The present invention 
'* consists principally in the utilization of the tides for the 
" purpose of effecting the necessary drainage, which system 
** api>cars to result from the very nature of the operation in 
** tidal }K>rt8. The ordinary process is to admit the vessel 
'* into the dock at high water, and placing it in the required 
'* poaitiou to allow the water to ebb until it has attained its 
•* lowest level, the di^ck gates are then closed and the draining 
•* cvnnnieiiees. It will be readily understood that a reservoir 
'• might Ih> made near to the dock into which the water is 
•* admit teil aiul retained at the high water level by the 
'* oU^sing of a shuttle or gluico, and when the time of dniinage 
•• arrivi^tji the water retained in the reservoir may be employed 
'* to notuato a turbine or other hydraulic machine, which 
** giving motion to ilie pumps will effect the emptying or 
•* draining of the dix-k." 

During the intervals between the draining operations, the 
wAt<Nr of the reservoir may thus be utilized to actuate any 
kind of maohinerj-. 

A.l\ l$i>J. April S.— Xo- ?41. 
NKWIX'^X* Jons, — Imptv>vements in the constmction of 
'* broakwators* piers, and sea walls," 
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' * T!uB mYention conaista m forming suitable hollow iron 
** or timber casings, i)raced or stifiened, m maj La required, 
" Trbicb are lowered or pltwx^d on the bottom of tbe eea or 

»" beda of riYers, or iuaoij plaice wliere such works are required. 
*' The casings are then bolted, ri vetted, or otherwise fixed 
** aud secured together. The further iagress of water is 
" then prevented bj means of claj and eheeb lead or other 
'* suitable aubstimcea plat:ed round the base of the casings 
' ' when Bunk, Tlie water iu the casings is then pumped or 
" taken out to enable workmen to perform anj operation, 
*' audi aa putting in concrete, clay, or any other suitable 
*' material, thus forming a structuio properly adapted for 
" the pm-poses to which these improvements are applicable," 

In forming a wide pier, two sets of casings are used j 

" tEe inner aides" "of each of these casings are so formed 

** by being bolted together on the outer face that they can 

" be removed when necessary, "W^en the two linea of piers 

^1^* are caiTied to a sufficient distatice a suitable door or web 

^Pf^ is fixed at the end of the space between the two piers or 

•^ '* walls ; the water is then taken out, and the inner casings 

*' having- beea I'emoyed the space is filled iii with concrete ^^ 

" or other material, and the roadway formed on tlie top." ^^M 

^r [Printecl, l.s. ^, Dmwirtgs,] ^^H 

y A.D, 1862, April U.—No. 1088. ^| 

PEACOCK, BtcHiaD ATKtNsojf. — "Improvements ia con- 
^« '* gtmcting and working lock gatea for docks, harbomre, 
^Kf ' canals, and navigable rivers." 

lat. ** Constructing the framing of lock gates in layers 
^ "or thicknessea of planking," — '* The frame of the gate ia 

K*' formed of a number of horizontal beams each built up of 
** eight or other suitable number of planks of wood ix>ugh m 
*' they come oil" the saw." Each plank is bedded in putty 
and the whole spiked together, cotited with asphalte^ and 
iloped. A similar upright connects those horizontal beams, 
and the whole fi^ame is secured to heel and mitre posts, 
The structure is further atrengfchened by diagonal beams, 
the bottom end of oae of which rests in a shoe carried by a 
metal pivot. 



L 
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2iid, The gat© ia sustmoed without anf Bupport ham tike 
bottom by bracing op **t1ie frB-miiig by means of horixont^ 
*' wTonglit-tron trues rods Bupported in the middle." The 
weigbt of the lock grates is fliipported on pivots at the t<tp. 
Each pivot m carried by a stroitg cast-iron girder bnUt into 
file upper part of the piei\ Tbe mitro post, or outer ©ilge of 
the gate, m connectod **with the Ijors which eervos ai one d 
"the pivots by two wrought iron tie^biirs {more or less) 
" the one lefldiiig to the bottom of the mitre poet and tha 
** other to a point neai' the upper pi^rt of the gate,"' 

3rd, ** Forming mud receBeea in the piers at the back o! 
*' the gates/' Tho gates, on being opeiied, sweep the mud 
into these receases, ** where it may remain until oarriod awftj." 
[Priuted, U. 2d. Dmwtnga,] 



AJ), 



1336. 



MJay 5. — No 

BlJSHIBYt EOBERT. — (Frovlamial ^otectmi mily.) — " An im- 
" proved method of liftiog or lightening ships for entonn, 
*' ehallow harboiirs, or docking and other purpoeee/* 

Tanks or biioya of sufficient buoyancy ai*o applied on €*ol 
side of the ship, A chain pnsBes under the ship, and througl 
a water-tight truTik in the tanks* The tanks are then immersed 
by admitti^ig water into them, the slack of the chain ia taken ^ 
in and made fast, and the water puiriix^d out, thns raising th 
veesel sufficiently to enable it to enter the shallow dock. 

In another plan, tho tanks may ** be made small enough tO 
" bo liousted down with luff tackles/' 

To irnmerBe the tanks, screw jacks, with multiplying pimon 
wheels, may bo used. 

Inatetid of tanks, buoys, or steam boats with watertighi 
compartments, can he need. The engines on board the steani 
boats or buoys could then be used for pumping out the watd 
from the said water- tigliti compartmentsj and thus for raiaiag 
the vessel to which the eteaia boats avc attaebed, 

** There arc two other powers that might bo applied foi 
" immersing the buoys or steam ers without admitting thg 
" wat-er, namely, the hydi^aulic powder, or powerful screws, the 
*' screw to ho worked on the principle of a capstan/' 
[Printed , 4^. No Draw ings.] 
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A.D. 1862, May 15,— I^o. 1472. 
WEIGHT, Jame?,— (J. commwiic^iit^n /mwt Memrs. Couvrev^ 
imd Ce^Mifi.) — " Improvements in machinery for digging, es- 

caTating, wad removing earthy gravel, and sncli like snb- 

fltanoca." 

This apporatns may either be worked by eteam or air. The 
motive power engine is on a framing monnted on whecla. 
Spur wheel gear communicates motion from the engine to tho 
*' Equare frame," over which the chain of hnckets pas^ea. 

»2ach bucket ** is prec<*eded by a conlter or knife for penetrate 
*^ ing and loosemng the earth or soil. The endless chain 
** cajrying the^e bncketa ia kept at the required tension by 
^ % pole which can be raised or lowered by means of cords 
" fend puUiea on the frame of the machine. On the axle of 
" tae first mentioned toothed wheel is an endless band parsing 
" rcund and kept tight by a tension pole or rod similar to the 
I " om before- named, thia pole may be of any length and can 
^^ *' he raised or lowered aa wished. The action ia aa follows t — 
^E *' motion being given to the toothed wheel carrying the sqnare 
" on which is the endless chain of buckets, these are lowered 
" to the required depth and sink by their own weight into the 
" ground, these buckets are open on the aide ne:s:t the chain, 
, " and when in action are kept close against it, but when they 

1 *" come over the pulley they turn over by their own weight 

^^'' and diflchBiige their contents on the endless table before 
^^M*^ mentioned which removes it into a truck. This machine 
' " can be moved in imy direction on rails, and when placed on 
a boat it serves liB a dredging machine with the advantage 

tof raising the mud ^vithout diatnrbing the bottom." 
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A.D. 1862, Hay 21.— Ko. 1535. 

GILES, AuEED. — "Improvements in constructing floating 

'^ breakwaters/' 
** For these purposes a eeriea of bnoya are need, which are 
connected together by metal chains in such manner that the 
area over which a breakwater extends Is divided horizontally 
into numerous sectiona, by preference of a loaenge shape, 
there being a buoy at each angle of a section, and iu some 
cases the chain whteh connects two buoy a is fuitlier sup- 
ported by an intermediate buoy. From the chains which 
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** connect the savera^l buoja^ and divide the whole area imtu 
** seciiona, there are siispe'u ded friiigee or network of cbains, 
" in order to break the wayes by caueing the satne to pa 
" through the meshes or openings of the Busponded f^ingsi or 
*^ network. The outermost and innermost rows of baop «» 
" secured in their places by anchors. By these means tk 
** area oecnpied by a breakwater is divided horizontally bf 
" network composed of chaine, the angles of which netwcfl 
" are supported by buoys, and from thia horizontatl n^tviatl 
'* other network or fringes are suspended vertically J' 

AD. 1862, Mmj 2t>,— No, 1567, 
DE BERGUE, Ciiablbs.— (ProtjmoJiai j^viection oj^%.J— **1bi< 
** proTomeiita in ij'on framing applicable to anpjKjrting coTiePi 
*' ings or snrfaeei intended to resist blows or presenre/' 

The framework which m the stibject of this iuTentaon '' il 
'* applicable to the eonatruction of do<:k guU;B, the bcttoniioi 
** doatuig docks, the cradlings for fomndations ur piers of 
*' bridges, the flooring of warehoiisefi, and other covemp 
" or emfaces intended to resist weight or preBsureJ' 

The aaid framework is constructed ** of two series of ribs of 
" beams, one senes of them shapcid and applied to give thfl 
" desired sections or form in one direction, and othcra shaped 
" and applied cross ways to the first series to give the desired 
" sections or form in a cross direction, and the two series Jiciiig 
" riyettedor connected together , and further strengthc'ned by 
*' struts, or ties, or bars applied iu a direction at right angl^ 
" or nearly so to both sides of beams, and I'i vetted or connected 
" to both, and fitted, where necessary, with filling up 
*' bedding pieces for afibrding additional sapport to tlw 
** intended coverings or snrfaoes." 

The beams are constructed with flanges, thus aflbrdlng 
(where the beams cross) convenient surfaces for rivetting th© 
two series of beams together. Also this method atibrds eoa* 
venienti surfaces for connecting the struts to the beamj 
'' These beams may consist of channel or gutter- shaped iron 
" being either so ixjlled or bent to present a flat surface uni 
** two returns at right angles." According to modification 
of this invention J the beams may be otherwiae shaped t 
present the desii'ed flanges for connection, 
[Prlatecl, 4«f , No Drawiugs.l 
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A.D. 1862, May 28.— Xo. 1509. 

BOGESSOX, Jass.^^Fi-vvuional ^rro'txtian enitf-} — ** Ao. iron 

" floiitiiig dock to be UB©d for tlie purpose of bmilding and 

* repamng ships, steameraf bftxg^&s^ mid toatiiig Tessek of all 

descriptioTisJ* 

The bottom of tt© dock or Hftiag platform is divided into 
rter- tight compartments^ each having a aluice aiid pjimpe 
'Mch are workeil bj a steam engine. The sides, end, and 
gat«3 of the dock are box* shaped ; thoj have sufficient floating 
power to cany the weight of the columns, machineij, upper 
platform, and liMng platform when fiunk. The lifting plat* 
form is connected with the sides bj guide rods which work 
inside of colnmns placed at suitable distances along the sides of 
the dock. A chain, working oTer a Bheave, is attached U> each 
guide nod ; it regnlates the depth to which the lifting platform 
is sunk. After a tessel ib floated into the dock, as the pliit- 
form rises, the guide rods guide the vessel into its position, 
and as soon as the keel blocks take the VTesseFs keel, the bilge 
blocka are hauled in to keep the vessel upright as it is lifted 
out of the water. Each dock gate liaa a powerful winch to 
(jpen and shut it "The engine for working the pumps is 
** placed at the end of the dock, and the shafting is brought 
** along each side of the dock^ working in carriages imder^ 
** neaththe upper platform and immediately above the column 
" heads. On the shaft, in way of the pumps, aro escentric 
*' iheavef for pumping." 
[Frijited, 4d. No Dt^winga*! 

tf A.D. 1862, May 31.«^:Jfo. 1650, 

CHAUBAET, LfeoPotB. — " An improved mode of aud^nppa- 
** latns for raising the level of water in rivers, canals^ and 
I p&er watercourses.** 
^Th^ self-acting and regulating bar or sluice which is the 
subject of this invention is constructed in three different 

The first part serves to take the water from ^e bed of & 
rivecr and to furnish it to a branch canal in a constant volume, 
whatever the variations may be in the level of the water in thft 
river. A self-regnlating duice gate is placed in a part of the 
pK^sage of the river between vertical sides, Thia water gate h 
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movable, and, by means of its curved abape, csnses the above 
effect during tbe balance movement of tbe gate produced hj 
tliD vnnation in tbe level of tbe water in tbe river. 

Tbe Becond part kcex>s tbe water up river at a constant 
height, if tbe flow of the river does not exc»ecd a certain quan- 
tit^r. This regulating overfall sluice ia formed with masoniy 
work built borizontally across the bed of the river at the Side 
of the above- described sluice gate. The alnice ia-on the top of 
the masonry work, resting upon cams which gradaally inclirfl 
as the flow in ere as ee. When the water bas attained a fixed 
beigttj the sluice sinks and allows a free passage to the water 
tintil certain counterweights actu 

Tbe third part raises the water for navigable pnrposes, aad 
La in a line with the overfall sluice and separated from it by a 
pier. Two feet fi'om the bottom of tbe river, on masoTJiy, is 
placed a movable ^vrought-Lron sluice, the top of which is four 
inches above that of the overfall sluice. "'When the top is 
" covered by s certain quantity of water, the bar or glmce 
" perforuis a balance movement, and extends itself horizon- 
'* tally on the top of the top of the masonry bottom. As soon 
" as the decreasing water has reacbed a depth fixed before^ 
*' hand, tbe bar or einice rises, and takes its first position by 
" means of counterweights." 
fPrinted,!*. 4<i. Drawing,] 



A.D. 1862, June 2.— m. 1659. 
ROECIOTEH, Gael Heintiicii. — (Troh'immiftlp^i^okrfion only* 
" An improved method of constructing cofferdams and other 
*" similar structures for excluding or keeping back the flow 
" water and preventing in\indfJitions." 

This invention consists in driving piles across the bed of & 
watercourse, lit a few feet apart, instead of driving the said 
piles close together in two or more rows, and ramming cHy 
bet?ween as heretofore practised. To obviate the use of cla.j, 
waterproof saO cloth h stretched across the entire line of piles, 
and *the top edge thereof fixed to the top of the piles. Th8 
deptb of the said fabric is greater than the deptb of the water 
course from the top of tbe piles, so that a part of the fabric 
lies on the bed of the waterconrse. 

*^ The effect of the above arrangement is as follows : — Take, 
'* for ©sample, ft tidal river, and suppose the fabic before men^ 
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** tiojied to be placed on that side of the row of piles aforesaid 

" against which the water would flow and presa as the tide 

** rises, the preasnre of the watej* will force the aforeiaid fabric 

** against the piles, and the pressure of the suporincnambent 

'* body of water will also press said fabric npon the bed of the 

" river or other watercourse, and thus prevent the passage 

" of water past said piles as the tide ebbs ; the pressure being 

** removed the water at the other side of eaid fabric will 

" be Jree to pass ont should the level thereof be higher than 

** that of fche tide, and by these means large tracts of land 

" may be drained in a Bpeedy, aimpie, and efficient manner, 

*' and at a cotapai'atively Bmall coat, and in like manner 

*' cofferdams and other lite structuries may be farmed and 

" rendered watertight/' 

L fPriittcd, dd. XoBfawingx,] 

A.D. 1862, June 27,— No. 1892, 
BANKS, Daiiiel LAycASTEE. — [FrovisioTial protection onlt/,)-^ 
" A new method of constmetinga portable covered cofi'er-dam, 
" or apparatus tor facilitating operations under the water, in 
" the water, or out of the water, and apparatus connected 
" th^ewith.'* 

The object of this iiivention is to facilitate the examination 
of (and repairing) the bottoms of ships, or to examine the 
bottoms of riverg. 

An oblong box of iron ia open at one end and is divided 
TerticaUj across its length into two compartments ; thits one 
of the compartments is closed, the otbor is open. By means 
of a flange, vulcanised sheet india-rubber is attached round 
the edge of the open compartment, so as form a continuation 
thereof. This india-mbbei' contiimation is, by meana of eet 
bolts and pressure plates, applied against that portion of the 
Btrnctnre npon which it is desired to operate^ and the water is 
pumped oat from the compartment thus formed. To enable 
men to enter the closed compartment, a main pipe is connected 
to pipes of anitable bore with elbows and stuffing hoses, that 
enter at the two sidas thereof ; * * also the partition which divides 
** the box is constnicted with a manhole and lid, provided 
** with means for keeping it water-tight*** In some cases tho 
main pipe is dispensed with. *' The dam may be hung in the 

same manner as a comj^asSj with a tubular commnixication 
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" ilircmgli He lianglDgB iVom the mftin to tb<j oompartmemt; 
" alio the whole or itny piirt of tbc dnm mntr bo galv&niKd 
" M i*eqiitred« and Also the dam may be Udod ae re^^tiirecL*' 

AD. 18^, Jmie 27,— K!>. 1803. 
BAHK8, DuftEL LAKCAsTEB.^(PrM?»*w!«l pm^tHon mily.}— 
" A metliod of conatrni^titig n portable seciional dry dock sztd 

" apparattts oonnected therewith." 

An iron caiBRon ii» in phui, of the shape of a right-angled 
triimgle, thk figiii*e being the base of a pdeon. The brpo^ 
thennse of the right-angled triangle enJ^ea inwarfly tmrardfi 
the right angle. Tlie eaiBBOn ia floated tipon one of its flat 
Bidee. Two ribs are attached npon tb© currsed aida of the 
caiason, "leaTmg a margin between the onter eidoi of the 
•* platee and the outer edge of the side of the caissoii/' llie 
two ends of the plat-cs tit the bnet end of the eaiason are con- 
nected ** bj a cross plate, leaying a ehnllar margin outffide of 
** it J thns the plat^ are continncd round the threa mdf^ of 
•* the caiseon'i cnrred aide, leairing a margin," Tulcani^ed 
sheet iadia-mbber ia attached to the Bald platee, bo that an 
enclosed apace may bo obtaiiied between "the cnrred eido of 
** the caisson and tho platci on edge and eroas pbita " vHth tho 
India-nibber edging ; thia apaeef when dry, is called tho 
inventor's ** portable sectional dry dock*" Thedoefc with the 
indiarmbl^er edging ia applied against that part of the stmc* 
ture npon which it ia desired to operate* and the water la 
pumped out of the dock. 

In constructing Bectional docks according to thia inTention, 
** one or more caissons may be used, and the sectional dry 
** dock may be any fractif^nal part, of a dock* Ako the \rbole 
** or an J part of the ironwork of the dock may be galvanised 
'' as required; and also the dock may be used aa required.'- 
tPrintod»4l, NoDmwlnga.] 



A,D, 1862, July 1.— Ho, 1918. 
Lira'GrLETj Charles, — " Improvemonte in oonfltructiiig, 
*' hnildiiig, ! and working floating docks and other floating 
** bodiea, and in pumping apparatus to be employed thereu3U*\ 
The portion of this invention which relates to the oonstrtic* 
tion of floating docks^ &c. is as follows x — 
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Tke said docke^ &c, are built in dietincti aections which majr 
be connected afloat. *' Eacb part or section of fch© dock ifl 
** composed of thi-ea parts in tLe sbap^ of paraUelopipedona 
" or in other convement shapes, so aB to form when combined 
'* a pontoon with side piers. Such pontoon or hollow dock 
" bottom can be built and launched or floated Ijcfm-e fcho 
" hollow Bide piera aro builit and euch piei-a can tbcn bo hailb 
** on the pontoon or hollow dock bottonx without Lncou* 
'* vepience, where required, eTen in a foreign country or 
*' 4|staot place^ as tbe pontoon can be made bea- worthy, and 
*' m^j be propelled by steam or sail^ to any place rec|uircd 
" carrying the material or piers for building the aide piei-a 
** and other dock aectionB^ When one or more such pontoons 
" with side piers are completed, they will form an effieienb 
** dock for hnilding other sections upon without any other 
" acccrmmodatianj such sections being unlock ed aud pliiced 
*' on end of those on which they were bnilt« until enough 
'* partfl are together, to fonn the dock of the dimetiBionB 
", required," 

LPrinted.lOd!, Dr&irmj^.J 

A-B. 1862, Jaly 15.- L 

OOinrffiEUX, Ai^mnf^sm. — "An inr < untrif^gal vppiL- 

**" *alM for easting itottce <uid other materuifa, und m formiug 
** embankments and other ftructnres/' 

This !DT€ntion " relates to &n sppomtojs for Ihfowmg «toneil 
•* or any other essrtbj mal^ter required for the formnUim of 
" embankments, dykes, and breakwaters, &c/' The inTWjior 
makes use ef *' a large wheel which revolv€e at a vmy til|^ 
** gpeed on which ane pkced a iieries of paddle nr bii<*k6t«, 
" the stcmea are c^Mrreyed inta the inside of i) hy 

** meaam of a ahoot, and are taken np by these ^ or 

'* bcid^ets and thro^wn oflT st a tangent throngh another shoot 
** which can be elerated gr kvered A^nnr.rrTTfg to the dkiaiwe 
^* they are required lo be thrown^ '. is mounttsd un m 

'* woodes frame, tLe wheel is drivti- y iii»:;uMi of a palley 
** and strap from an casgine, or any otli«r fSQurmiieml molhe 
•* pow^.** 

By the use of iltia mrentlon, *" embaijlaoefiti for nHwm^ 

for dod:^ or aoeli like works can be ooDslmctcd vixj 

speedily, md at a Um con timti a^ immmi.^ 
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" encloees nearlj one half of the diameter of tBe screw, " Th& 
caaing la open at the upper part- to afford an eacape for the 
sand raiBed by the screw, whence it is cairie^l by the current 
throngh the plates of the driyiiig wheel and m uniformly 
distribnted. 

tPtlnted,i<f. Drawing.] 



A.D. 1862, October 21.— No. 2aS9. 

TOLHAUSEN^ Feedehicil — (A mrnmimicaiimh from Jean 
Jetmne Marn^rel.} ^ {Frovi»io7ial prot/mtimi. mltf.) — *'Aii im- 
" proved machiae for raising, lowering, removing, and cany- 
** ing bnildinge, monnmente, and ehipe or veificlE.'* 

'* This mftchine coneiatB of a skeleton frame or icaffolding , 
** built all round and underneath the building, ehip* or other 
'* heavy body to be moved. The part of said frame that is 
*' underneath is made moveable and the other part is sta* 
•' Moitary. The moveable part ia fitfced with a number of nntq, 
" into which work screws that are drived by donblo or tzrehle 
*' worm and wheel geaj* bo aa to produce the power required^ 
" for lifting the heavy body by meaasof the screws aforesaid^ 
" Baid heavy body is then placed on rollers or caefcera to b^ 
" removed to its final place of destinatioE.*' 
LPrinted, 4i» No JJrawinga J 



A-D, 1862, Peoember 9.— Ko, 3295. 

WTN'OATE, ThohjuSj jnmor.—** Improvements in dredgii*. 
** machinery." 

This invention relates to ** the working of the endless chaiii 
** of buckets '' in a dredging machine- 
By the present invention "the buckets are, according to 
" one modiRcation, connected directly to each other, bo as to 
" apply themselves to every eide of the tumbler. The 
" number of buckets for a given length of chain may be 
" Toried, but if the number of buckets is alK3ut the iame oa 
'* nana! there will necessarily be greater spaces between tlie 
*' jointB of the endleBS chain, and the tumblers or pulleys yfill 
" reciuire to he made larger. In this case the back of each 
'^ bucket, or the links to which each bucket is attached, will 
" be larger, and the proportions of the parts will permit of & 
" much better action of the bucket in passing round the lower 
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r " tumbler or pullej, at wkicli part it Haa to cut througli and 

*' fill itself with the materials Ijemg dredged* 
I "Accordiijg to aaiotber modiBcatioii a very short Hnk in 

** inti'oduced between eacK bnckat to facilitate the repaimxg 
I ** of the joints, but every side of the tumbler etill receives aad 

" canta a bucket. The tumblej's or palleya may be made 
I ^" with any couTeujeut number of sidea. One advantage 
^H| resnltiiig from the improved arrangements is that with the 
^Kf same number of bucketa the upper tumbler may be driven 

" at one half the speed necessary with the old arraoge- 
J.' ments." 

[Priuted^lOd. DrftwingsO 




1863. 



A.D. 1863, January 22,— Ifl'o. 20*. 
LiraGLEY, Vm^LEs. — (Provisional protection miZyJ— "Im- 
•* provements in m^tna for facilitating the repaxrs of ships 
•* and other strocturea." 

" My invention consists in digging or forming pits m the 
^** ground and placing therein eaiasotja with tmnka for accesa 
^^K and for air ; or I make the pita watertight with cement or 
^^m other materials snitahle for the purpose. I fit c^mpshead 
^Kf of wood or other material to receive the fitting for making 
^^* the parts watertight round the ships or other structtires 
** when they are brought over the pita" 
CPrmted,^^* No Dimwiugi.] 

A.D. 1863, Man^h B.—l^o. 590. 
liYSTEE, Geobcb Fosbi^it,^** ImpioprementB in mtxaH^ 

This inrention ** coufliste m oonstmctfng mooring faocr^ in 
'" such a maf^ngr that, instead of beraig atticlied to tl^ smor- 
" iog chaiup and serving aa the poiii& of sAAadmient lor Urn 
"" TenelSf the buoy mX£ simply as a floai or earner &r keeping 
** tfaee&dcpflhemcK3ringcb4wateve«akz^,tbekAtivb^ 
" m» waj altached to th& Imof hejtmd peanng tlnq^^ mk 
** aperture fi^nued in the 8iiii% 9md idien not attnAed to Ibe 
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*' sliip'e cable, bemg prevented ii*oin falling tkrough ttie aper- 
" tnre by the larger dimensionB of tke mooring riiig/* 

In most caisea several mooring cbains^ or several lengtba of 
chain attacbed to one main moonng cbain, are passed tbrou^b 
the spertui-c of tko buoj, eacb cbEiin being provided \ntb a 
ring, 

Tbe buoj h eonstracted [of a bollow metal veBsel of aji 
armnlar form, tbe central apertnre being eomewbat emaller 
tban tbe rings of tbe mooring cbains. Tbe bottom surface of 
tbe buoy, or both the top and bottom gnr faces thereof, aj^e 
** conca%''e or recessed, more or less." 

If tbe upper surface of tbe buoy be recessed to a greater 

depth than itH water lino, sui table books are fixed to the buoy 

above tbe water line. TJpon these hooks tbe jinga of the 

mooring chains are bung when not in use, 

[Piijited, lad, DrawinffO 



A.D. 1863. April 11.— ]^o. 921. 
BALT, Fetce pRicHABD. — *' Improvements in constructmg 
" breakwaters, piers, sea walla, and other similar atanc* 
" turcB." 
In constructing the said works tbe invontor employs at 

I Intervale transverse iron frames, triangular in foi-m, and, if 
necoBsaiy, strengthened interiorly by other bars^ rods, or 
plates which divide the frame into a number of small triangles* 
The base of eaeh frame is suitably secured to the bottom. To 
the sides of tbe frames conjugated iron plates are fixed to form 
two faces of the etrncturo tbat ai-o inclined to one another, 
Further stiffness is given tbe structmx^ by cross hai*s placed on 
the exterior of tbe plating. ** The side of the ti-ans verse frame 
" acting with the coi^^ugated or ridged plating attached to it 
'* and with the exterior bar paraUol thereto, form together a 
** framed girder of great strength," 

** Where an extensive surface is required at the top rect- 
** angular frames may be employed.'* 

In some cases the opposite sides of each frame may simply 
be connected by a bar or chain at or near the base. The oor- 
rugations may be arranged to run vertieally, or m an inclined 
direction. Tbe interior of the Btmctm^e may ho filled with 
maeoniy or other like materials. The upper parts of the works 

muy have platforms, or sta^mga, or ways. 
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'Mn constructing eea walls and Bimilar strnctureB having 
only one face/* the inventor employs *' corrugated or ndga 
and furrow plating Hupported on frames eecarelj fixed to 
the land, aiid strongfchened by bars running ocroas the 
•* ridges and fmTowB, aa already explained." 
^^ [Printad, S*. ^(L DrawitiRB*! 

B A.D. 1B63, April 20,— No. 984, 

^BXTGHES, Ebenezee William, — " Impn)vementg in tnm* 
*' ta^blea, turabridgea, &nd slips, " 

A sy^em !of spheres and wheels is applied to the above- 
named purpoBee, in conjunction with a fixed track. The said 
track is formed with a hollow groove of an elliptical cj-obs 
, section; this groove is placed between two rails suitable for 
the support of the above-mentioned wheels. The under sur- 
face of the turntable, tumbridge, or slip is also made with a 
groove. 

In applying the ay stem which forms the present invention 

to a» slip "in place of the ordinary lirraiigements for eisp- 

" porting tho carriage of a slip^" a rail with a concave 

Bnrface for the reception of the spheres is laid down the whole 

length of the slip. The spheres ai-e received by the grooved 

^^tarfacea of blocks fixed under the carriage. " The spheres 

H['' are kept apart by means of wheela on pttnillel axles, which 

^^** ai-e retaiued at equal distances apart by means of endless 

** chains," " The set of spheres which work with each block 

** act with tbeir endless chaiu of wheels as if the whole formed 

' ' one endless chain, some of the spheres and wheels being at 

** bXI times under the block, whilst othei's are within the 

■• hollow passage through the block/' 

P*riiit€d, lOrf, Dniwiiig.] 
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A.D, 1863, May X5.— No, 1225. 

HALLET, BoBERT TaEFOsis. — "Improvements in the con- 
** struction of piers, wallflj and other similar structures, and 
'* of landing stages, and in tho connections there'^vith or 
** attachments thereto/' 

By means of long wronght-iron cjiissons snnk with their 
eaids as close together as possible, and a coffer»dam conetrncted 
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from tlieir top edges, together with, guide piles and iron p^ 
** a continnonB double line of water-tight wall is formed, 
" at both enda, of indefinite length, and capable of being 
" taken from at on© ond and added to at the other/ ^ In com- 
mencing operations, a closed rectangalar coffer, formed aa 
above, is emptied of its water and the wall built iip. To con- 
tinue the wall into the next section without breach of con^ 
tinaity, a diaphragm from the face of the wall to the nearest 
pile IB from time to time bnilt up, as each section is finisbfid ; 
when the nert section of the continnona dam i^ completed 
and emptied of water, the cross compound plate separating it 
from the previous section can be removed, and so on. 

Landing stagea are moored to t!ie shore bj a aystem of 
diagonal bracings, which also fonns tho anpporfc for ^o 
approaches. A s^es of atepa are formed by means of «ii 
arrangement of planka, rods, and links; **by this meam a 
" parallel motion in the seveitil planks is obtained, so tbt 
' * they will form a level gangway when the ' dummy ^ is even 
*' with the quay or wall, and a series of steps in any otter 
'* position.** 

fPritited, 1*, M. DrawiUfra-l 
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A.D. 1863, May ^T.^ISTo. 133S. 

"KETOfAED, Howard Johx,—" Improvements in the am- 
'* struction of wrought- iron cylindci-s for pieiB or pilea to I 
' ' bridges, viaducts, or for other foundations or straotttfca j 
*^ where the sinking of cylinders is required," 

The said cylinders are constructed '* of ee^aients hamgl 
* * internal flangea filled or formed upon them for bolting them ' 
" together, the meeting edges of suck segments being planed 
" or turned so as to form more or less perfectly iur and water 
" tight joints," 

The following is the manner preferred to form the flanged 
segments: — Angle iron is made " of such a form that upon 
** one external face of the same there is a ruieed surface or 
** fillet running along at or near the apex of the angle iron." 
This angle iron is rivetted '* in an air or watei' tight maimer 
" upon the inner surface of the plates forming the segmeata 
" round the edges of the same, in such a manner that the side 
" of the angle iron having the raised surface or fillet forma 
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ihe flanges to tkc gegments, it being for this pm^iose pro- 
" vidcd witli tbe reqnisito bolt hole*." TTie said raised 
enrfaee or fillet is then planed or tui-ned, and also the edges 
of the plate are planed or tamed, * * eD that the Sllot and tlie 
" edge of the plate together form a perfect plane meeting 
** Hui'faoe, therehy iuearing a wftter or air-tight joint between 
*' the segments when bolted together to form the cjlinder.^^ 

kin a modification of the indention T*iron may be employed 
stead of angle ironp 
tPHiited.lM» DrnwinsJ 



A,D, 1863, June24-^Ko. 150L 



HODGE, Paul Eapsey. — ''Improved fleeting hydrostatic 
•' m^clmiety adapted to presses , dry docka, elifts, or the 
" moving or lifting of heavy maeaea, parts of which are appH- 
" isablo to the exprcBBing of oil or other fiaids/* 

A portion of the said machinery ** is applicable to the raiaiBg 
** or lowering of heavy weights by this fleeting combination, 
*' such as the lifting of ships either by vdjIIgbI or horizontal 
'* cylinders, rams, and B\mds, with their arrangement of racka 
" and catches for holding on of the previous stroke," 

The said portion consists in arrangements " to ajccomplish a 
" long range of traverse with a short cylinder and ram in con- 
■■ uection with a 'follower* and 'spuda/ and also in conneCp 
" tion with either racks or screws to accomplish any portion 
" of a stroke of the follower, and the final to be completed by 
" hydrostatic pressure/ ^ A fleeting piston is attached to the 
ram, and the water acts on both sides of the said piston. The 
Bpnds and follower are held at the terminal point of each 
stroke, when the water is reversed to the under aide of the 
piston ; this aende it (the piston) ijp with the cross head to its 
original position ready again for another downward stroke. 
" The spudi arc then attached to the cross head by means of 
" catches and racks or cotters, and cotter holes in the spuds j 
** and is there held. The water is again reversed to the top 
** lide of the piston, when another two feet uti-okc is accom* 
** plisbed downwards, and so on to any nnmber of strokes 
** until the distance to be traversed is effected/' 
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A,D. 1863, July 9.— Ko. 1710, " 

WESTMACOTT, Tmcr aRAHAM T^ucitiXAN,— " ImproTements 
** in cranes and dock*gate and other craha." 

*' For tlieae purposes a rotating bydraulic engine is combined 
** with the barrel of a crane and with the barrel of a dock- gate 
*' or other crab in addition to the ordinarj hand gearing used 
'' for giving motion to such barrels, bj which the barrel of a 
** crane or the barrel of a crab majr bo caused to rotate, either 
** hj manual power through the ordinary hand gearings or by 
" the working of the hydraulic engine, arranged to work in 
" combination with the same barrel." 

The hydraulic engine may consist of two or more oscillating 
cylinders J the driying wheel on the engiue shaft acting directly 
upon the first motion of tho crab. Provision should be made 
for connecting and disconnecting th& engine when the hand 
gearing is to be used. 

The drawings show the crank ehaH which receiveg Tnotion 
from the hydraulic engine, the first motion spindle for hand 
gearing, the drum or barrel for winding on the dock-gate 
chaiit, and the clutch for connecting the hydraulic engine, in 
order to work the crab thereby. 

A Buitable aifangement of valves and other apparatus are ^ 
shown to enable this invention to be bo applied to raising and 
lowering weights a9 well as to working dock gates. 
[Printed, 1*. Sd. BrawinBB*] 

A.D. 1863, Jaly 10.— Ko. 1723. 
DE BEBGIXB, Charles. — *' Improvements in piles for founda- 
" tiona, and in piers for bridges and other buildings or struc- 
" turCH." 

This invention consists in constrtictiag cast iron cylindrical 
or other shaped piles of a eeries of lengths capable of beiiig 
united to form a long continuous pile. The ends may be 
squared and screwed into a socket to form the requisite joint; 
or they may be connected by simply screwing them together \ 
or an external screwed joint piece may be used. 

These piles Taaj be combined in s cities into a fonndatiou, ^ 

pier, or Bubstructnre, If continued into a superstructure, 

capping, bracing ties, or other means of union are employed. 

The intention is, that the bottom length is to be pointed, 

'" and that the pile, either in two or moro lengths, ia to ^ 
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^B*' driTen by meatia of a heavj ram mtii a small lift, bo' as to 
^H*' produce an etTect ftssiniilating to pressure rather tKan & 
^^^* shar]> hloWy and using a temporaiy capping of metal or 
I '* woodorotiiermaterials, either separately or in combiimtion, 

S' '* the capping hciiig remo^^ed and transferrefl to the top of 
•' each length as it is successively added. If any inequality 
f* of level of tap anrface of a series of such piles should occur 
■* from difficulty of driving to an uniform level, then special 
"top lengths may ho employed." 
rPriiitttl. 1^, 4fl. Drawing.] 
I A.D. 1863, July 16.— ]sro. 1777. 

TAl!ttET, DoMrN*rQUE, — *' Improvements in hroakwaters, and in 
' * the construction of rail and other ways thereon.*' 

Amongst other uses for which this invention is intended, 
the formation of a railway crossing the British Channel ia 
one. 

To consti-uct & breakwater according to this system a timber 

ft or box of sheet iron is sunk in the sea below the point 
'wbero the midulations of the waves affect the water, and 
"Where * * the sea is quite calm.'* Upon this raft is placed rows 
of beams forming a diagonal framework ; the lozenges of the 
fii^t row arc opposite to the cross bars of the second, and ho 
^*i. The rat\^ ia provided with chains and cables, and ia there* 
"^ith anchoi^d to the bottom of the sea ; the top of the frame- 
k is considerably above the surface leveL 

In crossing the British Channel two of these breakwaters 
^e formed, say, from Dover to Calais, parallel to one another, 
^iid aJ>ont 150 feet apait. The railway is placed midway be* 
*^^een the breakwaters j it is upon the same plan, but the 
I'iitibers whicli snrmounE; the raft are placed vertically and 
horizontally, so as to expose as little sniface as possible to the 
^avea. The rails are fixed npon a floor nt the upper part of 
*^lie framework, at the bottom of a deep groove, to prevent the 

t^^rriages from running off the line. There are at various dis- 
tances openings for the passage of vessels, sheltered by break- 
patera; and a movable bridge for this purpose carries the 
^ilway at each opening. 
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A.D. 1863, Augnst 6.— No. 1937. 
DCWSON, Joseph Emerson. — " A new application of rolled 
" metal plates to the formation of roadways, bridges, tram* 
" ways, and other structures." 

"This invention relates to the manufacture and use of 
'• rolled metal plates of a trough-like section, having flat;, 
" concave, convex, or otherwise formed soles or webs, with 
" angular edge plates or flanges along each side." These 
flanged plates are bolted together, either flange to flange, gp 
with abutment pieces between the flanges. By these plates 
are formed "breakwaters, harbours, jetties, piers, dams, or 
" weirs, or other sea or river structures." 

This invention also relates to the application of the said 
plates to the formation of piles and the like, by joining the 
platens with single or double-headed T iron. The flanges may 
project internally or externally or both internally and externally 
as the case may require. 

To increase the strength of piles, for instance, a "flitch 
" plate" may be introduced, "running through their axes 
" longitudinally." 

. This invention also relates to the formation of grooves or 
channels in combination with piles, or the like, formed of the 
said metal plates, by attaching .such grooves or channels to 
the said piles, through the flanges thereof. The grooves 
" serve to hold in place slabs of stone, plates of metal, 
" timber, framed or otherwise, or any other suitable material 
" for forming retaining, sea, and other . walls, or for holding 
" in place the aforesaid rolled metal plates." 
[Printed, lOd. Drawings.] 

A.D. 1863, August 19.— No. 2060. 
SCOTT, Thomas. — (Provisional protection only,) — " Improve- 
" ments in the construction of floating docks or apparatus for 
" lifting ships and other bodies." 

Two vessels form the sides of the dock and support the 
steam and hydraulic machinery; they are covered with * 
deck. " Between and entering to a certain extent through the 
" inner sides and into the interior of these supporting vesselB 
" there are beams or girders connected by chains to hydraulic 
" rams, carried on and under deck on each of the supporting 
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■* Tefisela." Compartment a in the vessels receive tb© cudB of 
the girders, " and every alternate compartment ealendu fnithei* 
" inwaj-ds than the others, to a!lo^ of the raLCoa being arranged 
*^ in two lines/' A d«;k rests npon the aides of the coiapaji]- 
ments, and formB a oover for the same^ Longitudinal girdeta 
extend along this deck, and between them there are *'two 
'* rows of hori55ontal hydranlic rams, worked by a steam en^ioe 
** supported npon this or npon the npper deck ;" chains are 
carried through holes in the under dock, and they are con- 
nected at one end to the transverse beams and passing over a 
polley are attached at the other end to the hydranlic rams- 
Vertical gnide bar», oonnectefl to the transvera© beams^ have 
friction roUert and move np and clown tbrongh the top of tbe 
compartments and through the upper deck, '* which is snp- 
*' ported by the longitudinal girders between which the rams 
** are placed on the under deck, and by the sides and ends of 
« the vesseL" 

A ship being ** upon tb© transverse beama and between the 
" two supporting Yeesels, the whole of the rams are set to 
" work simultaneouflly, and raise the beams as well aa the 
*' ship npon them." The water supply to both gides of tbe 
dock is connected by tneans of telcseopio tubes, 
[Printed, 4(f. TToDra^ngsO 
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A.D. 1863, August 24.— No. 2096. 

STACK, Pbjedexicx: Rice. — *' Improvements in tbe construction 
of military bridges, piers, landing stages, and eacalading 
** appai^tus.** 

Each stmcture ia made longitudinally of two or more trnsecd 
beama combined together transTersely 5 tbe upper or lower 
parts of the combined beam have a floor produced thereon by 
flxing thereto paiullel fillets of wood or other adaptable noa- 
teri^ft. "The Oftmbined or framed beam m mo untied near one 
of ite ends on an axle, with or without sprhiga, having two 
or more wheels, which may be readily removed from and 
r^tdily applied to the axle ba occasion may require. At 
that end of the )>eam which is mounted on the axle tbesre 
may be for some pm*posea applied a system of cross bara, by 
which a number of men may be employed in moving tbe 
beam in the re<iajred direction.*' 



228 



HAEBOUBS, DOCKS, CAXALS, Ac. 



To protect the men from the fire of the enemj, m huM- 
lipoof shield is fixed at one port of the appamtus. 

The said struefcripe is formed '* in &och sbon lengths tha£ it 
" may he takan to pieces for conTenieiice of tTajigpcirt inshipi, 
*' or for t^rvusport on land, or that it can be folded up, »M, 
" or placed together in a cart or wagon.*' 



A-D, 1863, September 5.— Ko. 21^. 

BENNIEj'Gi^RGi Ba>ks. — ** IraproTemeaitfl in the constmcfcion 
" of floating docks fmd pontoonSj and the meaitfl of cleaning] 
" painting, or repairing them/' 

The base or pontoon of a floating dock i& conetmoted m&t 
each end taper or pointed, or made bow-like on the plan. 

The base portion of a floating dock, snch aa that described 
in IsQ. 746 (A»D. IBOO), is constructed ** in separate pontoon* 
*' having a central air chamher, each side wall being a coo* 
*' tinnons stmctnre, the base of the dock only being made trji 
** of separate pieces or sections/' 

The mode employed to unite the separafce chambers forming 
the base of the dock as well as the longitndinal side tfeUs 
placed on top thereof, is as follows : — The pontoons are united 
longitudinally by angle and plate iron^ together with wood 
distance and packing pieces, which serre also ae fenders. The 
lido wall is attached to the eeveral pontoons by vertical platift 
united by an aaglo or T- irons '* in sncb a manner as to leave 
" a distance sufficient to enable a workman to have acccse ^ 
" the stuffing box of the suction and other pipes and conneo- 
" tions with the machinery between the side walla and tbe 
** base of the structure." 
--, The appai'atus for connecting together, difloonnecting/oleaD- 
ingj painting, or repamug the said pontoons consistB of * 
rectangular box wlach is sunk under the portion of the pontoon 
to be operated jUpon and fitted thereto, its shape being siiitw 
to the contour of tiso pontoon. The pressure of water c^tiBea 
certain elastic^ cushions to effect a water-tight joint betwieen 
the pontoon and the said apparatus, 
CPrnited, Iff. Diuwingsi-] 
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A.D. 1863, October 13.— No. 2612. 
SCOTT, Thomas. — " Improvements in floating docks." 

This invention consists in forming a chamber between {the 
side walls or girders and the lower parts of the structure, of 
sufficient width and depth to admit of withdrawing or insert- 
ing fafitenings (bolts and nuts, for instance), which connect 
the side walls with the lower parts of the structure. This 
space also allows of access to the pump connections, between 
the side walls and the base portions of the dock, to detach or 
re-attach the said connections. Thus the lower parts of the 
dock being constructed in sections, one or more of such sec- 
tions may be removed, or replaced without interfering with 
the efficiency of the dock. 

The side walls are separate from the base portions, and are 
rigid and self-sustaining ; they are capable of being floated, 
towed, and manoeuvred independently. 

" The engines, pumps, and working apparatus generally are 
" contained within the side walls, and placed by preference in 
" a separate compartment situate in the centre of the length 
" of each thereof. Each of the pump connections of the 
" several sections of the base of the dock is separately con- 
" nected to the corresponding pump connections of each of the 
" side walls of the structure." 

Reference is made to No. 1918 (A.D. 1862). 
[Printed, If. 4c2. Drawings.] 

A.D. 1863, October 22.— No. 2593. 

BATTJiTE, RoBEKT. — " Improvements in the construction of 
•* floating docks." 

These floating docks have ** pontoons for the sides, com- 
*' bined with transverse and longitudinal girders forming the 
•* bottom of the structure, such sides and bottom being 
" respectively independent of each other, except as they are 
" connected by a number of hydraulic cylinders and rams, or 
*• other mechanism, for raising and lowering the bottom of 
*• the dock as required." 

The sides of the dock are composed of a series of pontoons 
braced together. The space between each pontoon is wide 
enough to admit of the tranverse girders of the bottom passing 
Up between the pontoons when the bottom is raised. 
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When the Bides of the dock sure composed of oblong pontoons 
.©xtendiog the whole length thereof, the main girdcri's reit again&t 
the under aide of the dock when in their higbeat positian, 

YertiCfil riiclvH and palk, or frictioa cuima and plain vertical 
rods, retain tke Lottom of th© dock in the required position. 

Yertical Lattice gaides, fixed to the main girders, ** strengtheiL 
'* the bottom of the dock agajust a tendency to lateral 
^* Btrainiiig,** 

[Printed, IM. DrawiugJ 

A.D. 1863, Kovemhei' IS^— Ko. 2889. 
ELDBE, Jobs.— ^^ Improvemonte relating to floating and other 
'' docks/* 

These docks are eo formed as to be capable of being mm* 
^ted by wind or steam power. The ends *' are shaped with 
" projecting centres gradually i*oandod into the a idee, an«l 
** more particnlarly into the bottom, so that the entire bottom 
** boGomea like that of a long, flat, pamllel- aided boat." The 
dock may be fiimiahed with a keel and with a mdder. In 
order to ensure steadiness in an exposed aitnationj ib may be 
immersed to an extra depth by retaining or pntting suiEcient 
water lq the compartments ; otherwise it is preferred that the 
doqk should have a light draught, no as to require but little 
propelBng power. 

To propel the dock, it may be fitted with masts, epara, and 
canvas, or the pumping machinery may be arrEnged to. drive 
screws or other propel leia. 

The inner shell of the dock consiai^ of a Eat floor, with the ' 
lower portionsi of the sides inclined and the upper porfciooi 
vertical. *' The space between the shells iB divided by longi* 
*' tudiiial and transverse water-tight bulkheads, whilat the 
** whole is strengthened by diagonal bracing, and the boitom 
" by transverse angle kon.*' 

This invention further comprises an improved keel block 
applicable to floating and other docks. The block rests upoe 
powerful springs protected by a casing Irom the action of thi 
watei', and the rise of the block is limited by a boH> By these 
blocks the beiiring of the ship is equalized. 
[Prinkd/lf,M* I>jrawiii(^&.} 
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1864. 

A.D. 1864, January 7.— No. 47. 
-APPLEBY, Charles James, and YAYASSEUR, Josiah.— 
CProvisional protecUon only.) — "Improvements in coffer dams 
•' and quay walls." 

Square timbers are driven at certain distances apart with 

'tilieir comers pointing to the face of the coffer-dam. " The 

** space between the piles is filled in in fix)nt with pieces of 

** curved iron or other suitable material, which abut on the 

** angular outer sides of the said piles " ; to further prevent 

"the penetration of water into the interior of the dam, a thin 

strip of iron, or other metal, or india-rubber, is rivetted to the 

<dges of the plates. The curved plates may be kept tight 

against the face of the piles by means of tie rods, "or of 

" screwed back ties to cross walings at the back of the upright 

" piles. These back ties are attached to the curved plates by 

" means of a T-iron rivetted on the inside along the crown of 

" the arch, or in any other suitable manner, thereby giving 

" additional stiffness to these plates. Altho' in the above 

" description the filling in of the panels has been said to^be 

" effected by means of curved plates abutting against square 

" piles, it will be understood that the arrangement of the 

" vertical piles, which piles may be of any suitable transverse 

" section or material, and any convenient distance apart, is 

" open to- various modifications, so as to admit of a filling in 

" hj panel plates of a different configuration in accordance 

V irith such arrangement." 

CPrinted, 4d. No Drawings.] 

A.D. 1864, January 16.— No. 126. 
WOOD, William. — {Provisioned protection only.) — " Improve- 
" ments in means and machinery for * warping ' or covering 
" land, bog, or peat with earth or soil, parts of which are 
" applicable in raising and conveying soil or earthy matters in 
" the formation and cleansing of canals, watercourses, or ways, 
" leBervoirB, harbours, and docks." 
^eee improvements consist * * in means and machinery for 
gathering, lifting, and mixing the earthy matters added to 
tidal OP other waters." 
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For gathering and lifting , the inventor employs a dre<igiiig 
apparatus, or a scoop w^heel, or reyolTing screw. Whenerer 
the earth J matter to lae nsefl is covered with or bordered hy 
Bnfficient water to float a vessel, the appamtna is placed therein 
and the vessel is moved ** firam place to place as the earth ia 
** removed from the bottom or mdes of the l^odj of water/' 

Artificial bodies of water may be formed over the land to b? 
warped " by making an embankment round it, and admitting 
*' the tidnl water where the land h low enough/' and in other 
cases streams may bo directed, or sufficient water raised thef^n, 
** Bo that a flat -bottomed or other suitable vessel can be Posted 
" and moved over the soil from place to place, in which the 
** motive power and the other apparatus is fixed and used to 
" lifY or gather the earth and water into the mincing and tbjb* 
*' in g apparatus.'^ 

CPdnted, 4d. Ko Draidnes.] 

W A-D. 1864, January- 20.— ^^o, 182. 

OLAUKSOl!!", Thomas Chajllbs.—" Improvements in ordnance 
" and in fipplying certain cylinders and tnbea for fonniDg 
** projectiles and recoil springs, which improvements are 
*^ applicable for foi^m in g vessels for war and pillars in deep 
" water." 

In conptmcting pillai's or towers in deep water, the inventor 
"bo lids Qtid alternately places cylinders the length and diamet-er 
required, leaving a spacie between each cylinder, and securing 
them b]' vertical mid horizontal sections at the base of tie 
pillar. It is formed on a bevil to admit its entrancse into the 
gi^onnd. Openings secnred by screw bolts, permit a space to ^e 
opened if a tunnel is required tinder the sea. Steam pumpe 
and excaTHting machinery are fixed in one of the compart- 
, mcnts, and thus the pillar can attain its proper depth. ITi^ 
earth may l>e tipped overl>oard so as to fall at the base of tta 
pillar. The pillars are floated and towed to their destination- 
Water can be let in or out of the pillar, by means of values, 
so as to get it into a vertical position. Pillars or towers wBj 
befo!*meil in deep water, dispensing with pile driving machine* 
or with cofler dams, 13y this invention , tunnels may be fonaed 
in deep water or under the sea by excavating internally froi^ 
eacli pillar. 
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The eaid cjlmdcre are of iron^ and are solid or coiled. The 
epa^e between the coils may be filled with a cement. 

A.D. 1864, Jajiaary 30.~No. 258. 
PHILLIPS, Joseph, — '* Improvements in piles or cylmdera 
'* for piers, embanknients, coll'er dams, and othra* stmatnTei 
** that are wholly or partially under water," 

The object of this invention is to render more or less per- 
fectly water-tight, the vertical joints, interstices, or spaces 
existing between metftl pilea or cylinders employed for the 
eaid Btructurea, 

The iuvontion consists in forming grooYee, or Bhonlders 
upon the contignous aides of such pileSj and then inserting 
into the grooves, or plQcing against the shonlders, pieces of 
wood BO tonned that the water pressure causes them to fit 
tightly against the grooves or shoulders of two contiguoue 
piles, thereby preventing let^ge. The grooves are of a rec- 
tangular form, and the lower extremity of the piece of wood 
liafl a double incline, " &o that when driven into the gi'ound 

* in the nml grooves it is made of itself to press against the 

* bock surfaces of the two grooves and the side surface of one 
** of them/^ In seme cases the grooves and woodeji pieces 

I are eo formed *' that when the latter are in their placeia wedges 
^* or packing pieces may be inBerted, so as to press the piece 
r' of weed against the back sm*faees, or back and side surfaces 
7* of the grooves, independently of the action of the water^ or 
r* the grooves and pieces of wood may themselves be made 
r* with inclined surfaces, so as to produce a wedging action," 
The pieces of wood may Ije compressed before inserting them 
into the grooves . 

^[FliatBd, U. 4d. BrAwin^a,] 
A,D. 1864, February 19.— :t?o, 430. 
OHNSON, Geokge HAHDEiiflf , — ' ' A new method of constmct- 
" ing lighthouse towers, shot towers, chimneys, blast furnaces, 
cupola furnaces, conduits, monuments and columns^ gi'ain 
bnildingBj and buildings for storing crude and relined 
oils." 

"My improved method of consfcnic ting towers for light* 
** houses and other pnrjjoses consists in the formation oi* [a 
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" cylindrical or other shaped tubnlar colmnn of blocks of 
" burnt clay, or any other suitable material or oompocdtion, 
'* so moulded as to have each a tongue on one side and a 
" groove on the opposite side, and so arranged in combination 
** that they will match together with iron bond plates and 
** tie rods of iron." 

"The same method of construction of chimneys, blast for- 
" naces, cupola furnaces, conduits, monuments and colmniiB» 
" it will be understood, may be readily carried out by chang- 
" ing the design of the tube." 
[Printed, 1«. 4t2. Drawings.] 



A.D. 1864, February 23.— No. 465. 

HORSFALL, John Henry. — "An improved water economizer, 
** to be used in connection with fish ladders." 

Hitherto the passages cut in the sill of the weir to attract 
the fish, continue to afford egress for water, when there is nqt 
Sufficient water to run over the sill of the weir. The object 
tiff this invention is to obviate this waste of water. 

A passage is cut in the sill of the weir and a door is placed 
therein. The door has a hinge at its lower edge as well ^ 
staples to receive a bolt. Staples are fixed in the weir sill (in 
a line with those in the door) to hang the bolt in, and, tjje 
bolt being passed througii the whole of the staples, the door 
is thereby fastened. A chain and wire rope or rod is attached 
to the bolt. ** By a lever of the first order, conveniently fixpd 
** on the banks of the stream and connected with the wire 
** ropes before named, the bolt may be withdrawn and the 
" door allowed to fall, the water rushing through the passage. 
** After withdrawing the bolt the lever on the bank is at once 
" reversed. This operation causes the chain to which the 
** bolt is attached to become slack, and when it is required to 
** shut the door or trap the bolt resting in staples aflfixed 
'* to the sill may readily be shot through those of the door. 
** The principle in working this apparatus consists in allowing 
" the door to remain open and the water to pass through only 
" BO long as there is sufficient water to run over the sill of tb^ 
" weir." 

[Printed, lOd. Drawing.] 
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A.D. 1864, March 3.—N0. 537. 

STOCKMLAN, Benjamin Prtok, and SCOTT, James Sheppabd. 
— " Improvements in constructing sea and river embankments, 
" iralls, piers, and other structures wholly or portly immersed 
•* in water." 

• The object of this invention is to dispense with " driven 
•* or sunken coffer dams and excavated foundations within 
" them." 

The inventors '* form a foundation platform of iron, stone, 
" timber, or other suitable materials, supported upon and 
** securely fastened down to cylinders or piles or other suitable 
•* supports, and made sufficiently strong and water-tight to 
" admit of the superstructure being erected thereon, and 
" resisting the upward pressure of the water. A tank dam 
" is to be attached to this platform, of which the platform 
'^ itself foi*ms the water-tight bottom. By this arrangement, 
'•" a secure and dry chamber is obtained within which the 
*'' structure can be erected. As each section or length of the 
** structure is completed, the sides and ends forming the tank 
'^dam may be removed, leaving the structure supported by 
" the foundation platform. In cases where the platform 
** might be liable to oxidation or rapid decay or required to 
•* be removed 'relieving' or 'ground' arching or concrete 
*' or stone blocks may be used in the lower part of the struc- 
" ture, which would form a sufficient foundation or support, 
** bearing directly on the cylinders or piles in the event of 
'• the platform being entirely destroyed or removed." 

Various modifications of the sealed platform and tank dam 
tae shown in the drawings. 
[Printed, Is. 4f2. Drawings.] 

A.D. 1864, March S.—No. 675. 

8YMES, Jambs. — "Improvements in pontoons or caissons 
** applicable to building structures in water and to other useful 
" purposes." 

A pontoon or caisson is constructed about 100 feet long, 60 
feet wide, and 80 feet deep, the bottom or flow consisting 
of a horizontal partition about 20 feet from the top of the 
pontoon; the lower chamber is therefore about 10 feet deep 
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fjiid "without a l>nfcto«i, ** A Inrg© circnlftr oip square liatchwsy 
" b ID ado in tbe partition* imd is proTided with rertical 
*• walls riaing to tlie top level of the caiBSon* wbtriifaj 
** commuBjeation »b etitablit*hed Wtween tho upper and lower 
** cliiimbers.'* A ^tiIvg m tbo hatchway closes or opcis 
tb^ division. The valvo beings; closed^ the pont^ooTi b 
boated ovea* the reijuirod &pot. ** TUo valvD ia then opened 
" and the water let into the upper chamber, which sinJci 
*• th^ pontoon to the bottom, w^y^ to a depth of 20 feet, ad 
* * when the water in the upper chamber is on a level witit 
" tho ^TBter ontside, the vulve ia fibot and water m pnmpd 
** into the upper chamber until it is filled up 10 feet abcira 
*' the level of the river or other w»tei* (and the tipper chatnl^ 
•* most always be left bo lilkd op 10 feet above tho hrd 
** of the water), so that the 10 foot of water will c^aaae » 
" downwaj^d pressure equal to cooutci^ct the tipwani tt-u* 
** dencj of the pontoon caused by the withdraw»l of waler 
** from the lower chamber/* The lower edge of the pontoon 
is thiia driven down into the elaj, and, the lower chfimljtif 
being pumped di^", the work may proceed therein* 

*' The work being finished, water is let into the 1gw0 
** chamber anil pumped out of the opper chamber, whea tk 
*' pontoon will rlec." 

pPrinU'd, UL No Brawinns,] 

A,D, 18M, April 2.— No, 830. 

HEAD, Thohas HoWAED. —{Promeiivitd proiettlon o»%*) — **^Iifi- 
** provements in the construction of reserrotrs." 

This inventinn relates to the prevention of the breaJdug f^ 
earth dams ased for reservoiTB* 

*^I^ow according to my invcTition I first make the faceuf 
** the dam smooth and level with a facing of clay, eartll|Of 
" Bueh material, and then lie flat on such facing plates of 
" wrought or coat iron or lead or any fiiniilar material t« 
** render such bank perfectly impervious to the water. I 
*' prefer cast iron plates with flangCB, either planed or caali6^ 
** with cement, and abont half an inch thick ^ and I do aotfli 
" any way depend on finch plates to resist the total ettainOf 
*^ the water^ that being done hy the e^aihwork, but I use theo 
" to prevent the peTCo\u\\Q\i ftivd liasitrlbute eiinally the ataiu^ 
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it being well known thafc the smallest passage Wftter may 
make through, a bank will certainly bring clown the strongest 
one. At the bottom of the reaeiToir I either di'ive a few 
piles or bnild a stone or other approved foundation to 
prnvent the plates slipping down edgeways, I coat my 
plates if of iroiij with the composition na&d for preserving 
iron pipes, or such approved composition b& may ef^'ootnally 
preserve them I'rom oxidization. I also lay small ordinary 
di^ins of, eay, 4" di'aining pipes exery 10 feet or approved 
distance apart, in order that any sligbt leakage may bo 
drained oft', and not eff&ct the bank," 
fPrlntfld. id. NojDr&winga J 

A,D. 1B64, Apxii 4,— No. 836. 
STErilBKSOI^, Gedhqe RouEai, — {Provisional prot^ditm 
mly.) — "Improvements in the method of levelling for and 
*** forming the foundations either nndei' or above water for 
cylinders, piers, sea or river walls, and dams for bridges 
I*' & other structures," 

" My invention consists of improvements in the method 
*' of levelling for and forming the foundations either under 
► " or above the water for cylinders, piei's, sea or river walla, 
" and dams for bridges and other sti'uctures. For these 
" purposes I use cutters or jumpers working on a centre 
*' previously fixed in the place to be levelled for the foundation, 
" or I use the centre itself as a cutter. The form and pOBitioa 
'^ of the cnttera or jumpers will be varied for use in rock or 
** in haiti ground, and motion can be given to the cutters 
** or jumpers by means of steam or other power on a stage, 
" or on floating pontoons^ or lighters, as may be convenient.*' 
[Priated 'id. No Drawings,] 

A.D. 1864, April ^.~No, 845. 
DOUGLASS, Jam£s Nicholas. ^— ** Improvements in con- 
" atructing or framing lightboufles, hollow Jmetal piles and 
** cylinders, and in framing other metal structures," 

In .constructing or framing the said structures, a series 
of quadrilateml frames or panels is employed ; each frame 
is complete in iteelf, ami is made of angle ii'on welded Jup 
so as to make a rigid frame. In cylindrical structures, 
the frames are cniTed to the radius of the cylinder. "In 
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'' forming the Btractore the firamcB are put togelihar edge 
' ' to edge so that the diagonala of each fnme mil loiigitiiidiBaUj' 
" and transTerselj of the structure. The mdee of the finuBei 
'* or panels are each of them rivetted or fixed to the ndei* 
" of another frame or panel which is in contact ^ftOi i^' 
" and the angles of the frames so meet that their jiinetiioiiiB«v 
** perfectly fished, the angles of four firames mtn^^^ng in g 
" point, and then one pair of firames serves to fish the othdr 
" pair, thos the sides form double ribs or webs Grossing 
" each other and running continuously and spirally frcm 
" end to end of the structure in opposite directions." In 
taper stmctures the frames gradually decrease in. sise ''as 
** the structure tapers away." To a framing thus constructed 
metal plating may be rivetted or otherwise fixed to the webs 
of the frames. 

" In completing structures framed in the maimer above 
** described, triangular frames are employed at the ends or 
" sides." 

The drawings show this inyention applied to the glased 
portion of a cylindrical lighthouse lantern, to the side of ft 
ship (in one case with horizontal plating, in the other case 
with diagonal plating), and to a girder. 
[Printed, Is. Bd, Drawings.] 

A.D. 1864, April 20. -No. 980. 
SHAW, Joiix. — (Provisional 'protection only.) — " Improvements 
" in iron caissons, and in apparatus to be used in sinking the 
'* same, and in sinking cylinders and piers for making foun- 
** dations under water." 

These caissons have curved sides and flat ends with suitably- 
placed flanges. Projections at the ends of the caissons fit into 
each other and form a puddle box when put together, " and 
" the caissons are built end to end, and 'raised in tiers, with 
** water and air-tight joints bolted together, to the length and 
" height required." 

A condenser or chamber at the top of the caisson receives 
air from an air-pump through flexible tubes. An opening 
between the chamber and the caisson enables the air to force 
out the water from the bottom of the caisson, and thus to sink 
the same to a firm foundation. The condenser is made with 
a valvod hopper, that overhangs the caisson, so that the ma- 
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terial excaYated may be diBckarged. A Binall ciatera near the 
hopper is uaed to eileot tlie discliarge of water from the caisson 
and from tlae materials oxcavated. 

* * When tbe caiseon ia aunk down to a good foundation and 
•* the bottom well puddled, the condenaer ia lifted off and 
** placed oyer the next caisson to he operated apun in a aimilar 
manner, and so on with the reat in suoceBsion. The caissons 
can bo oxtDnded to any length, and are iretnmed at rjgkt 
anglee when a croMs dam ie retiuired, projections being m.ai© 
'* on the broad side of the caisson to receive the ends of the 
adjoining caisson, and form the box to receive the puddle/* 
[rrinU^d, 4^. No Drawings,] 



A.D, 186i, April 21,--]Sro. 1005. 
JEKSIKGS, JoaUH GriEOUGis,^" Improvemente in the caa- 
*^ stmetion of caissons, coffer dams, and aimilar atnLctnres 
used when fonning foundations under wafrei*/* 
In making the said etructurcB, piles fonned of conTigated 
sheet metal are diiven side bj side into the earth. Each pile 
is composed of two corrugated plates, rivet ted together face to 
face, eo that the ridges of the plates meet. The corrugations 
of the plate are in the direction of the length of the pile. A 
trough is placed, either permanently or temporarily, at the 
head of the pile, to receive a wood Mock which sustains the 
blo^vrs of the monkey. At the lower end of the pile a caHt-iawin 
shoe ia fixed ; the stem of the Bhoo is secured (by rivets or 
^ bolt^) l>etw€en the plates. 

In connecting the piles, edge to edge, to make a coffer dam, 
Jlhe projecting comigationa of each aheet ** are l)ent sEghtlj 
^^ " either inwards or ont wards, so that pi*ojecting edges of one 
^■r'^ pile may enter down between the corresponding edges of 
** the next pile." Theeo interlocking edges may form gnidea 
for driving the piles, or guiding cheeks may be bolted to tEa 
K^ast pile* The joints between the piles ai'e made tight hj 
Ifilling the space enclosed by the projecting edge^ with clay. 
** Caissons may also be constnicted of eorrngatted sheet 
** metal, the sheets of metal being all connected together to 
i ** form the rejiui&ito caisson or tube before the caisson or tube 
"is sank into its place, the lower end of the caisson would 
* ** then be forced into the earth tn the usual manner." 
[Ptiiitfld,St/. Drawing.] 
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A,T>. imi, April Sa.^-'Xo, 1023. 
^EWtO^p WiLtuir Edwaed, — {A comm-anicMion front Lmii 
Michel BrcyBse.)—(Frovkktnal profedioii^ mih/.)—" An improvBd 
*' apparatOB for Bapporting- eliips or veBSGla in do{?ks or basins 
" T/v'hile undergo itig repair." 

" Tlie oljjetrt of this invDntion is to dispense witli the eio of 
" the uumerons props and atmts nfiuallj- employed for sup 
" poiting a ship or YCBsel in aTertical position and preTcat 
i( j^^^ g^jQ iTnlging while undergoing repair. 

" To this end a kiud of jointed framework or cradle is 
'* plac^ in the dock, and the ship Ls floated itito thig eradle, 
•' aud when the water is removed from the dock the y easel 
" rests upon the cradle^ the sido pieces of which are moved ap 
" to and made to press against and support the sides of the 
" vessel. The side pieces ai'c moved forward hj mecbrwiic&l 
'* means, such as hj a ra-ck-and-pinion motion, or by screw, 
" or lij hydraulic power." 
[Printed f 4<f. No Dravrtjig^] 

A.I>. 1864, May 4.— No. 1124. 
POTTER J JoitSf.— '*A new compound or compoaitioii for 
** artificial Btone/' and ** ceitain machiucfj or apparatus to Ise 
'* used in mixing and applying the said eompoBition*" 

Ist head.— The application of a comljination of sajid and 
pulveriBed metallic iron to produce artiiioial atone or rock. 
The ingredients, when mixad, are moistened with water. 

2nd head. — AmoTig ofclier uses, applying the artificial etonfl 
to construeting sea walls and ati engthejiing embankments. 
According to one method, a chamber or caisson, fixed on the 
spot where the waH ia to be erected, is filled with tb© oom- 
poaition. Aecordi^jg to another method, a slight wall of haH 
material is snpporfced by placing behind it a maas of the 
artificial rock, Embankmenta may be secured by coating them 
with the artificial rock. Another mode of sti'engthening em- 
bankmenta is to fill a trench (lengthwise of the embankment) 
with tho coinpoaition, " which being wetted hardens into 
" rock." To make an aiiificial foundation, the eompoaition is 
filled into an excavation of sufficient dimensiona. To form 
blocks, bo3£ei or moulds aro provided. 

3rd head. — *' Machinery for conveying, apportioning^ and 
*^ compounding the materials." 
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4th "head. — The application of boxes or caksonB for the 
purpose of giving foria to the aitificial atone, or of permanently 
retaining the Bame ; the mrsed and wetted materials ai^ left 
to harden into a solid mass. The artificial stone may al&o be 
need as a subatitnte for piles j this m eflected hy meauB of 
tnbee. The tnbea have a loose tip and are driven into the 
earth, then filled with composition, and withdrawn ; in some 
casea the tube may be left in the eai*th. 

5th head, — " Producing the iron powder directly from 
'* certain ores or oxides of iron." 



^ 



A.D, 1864, May 13.— ]^o. 1220. 
LIDDELL, VKAJiL^.^Letier» Patent void for wmit of Fhud 
Sp^ificatmi.) — ' ' Improvements in the mode of and apparatna 
for conetructing breakwaters, molee, and other nnder water 
** erections." 

Blocks or large masses of masonry, beton^ or concrete are 
nsed for the above-mentioncti structures. To float these blocks 
to the sjKit prepared for theii^ reception ceUular caissons are 
used. Wrought -iron cellular \xiXGs are connected together, 
by framing bolts, to fonn the walls of the caisson. 

To deposit blocks of beton, "of a transverse section corre- 
sponding' to that of the sea wall which is required to be 
erected/' a temporary bottom m attached to the side walls 
if the caisson j in the mould formed by the side walls of the 
caisson and its bottom, the block of masonry or beton is built 
np* The caisson is fioated to the place where the block is to 
be deposited, water is admitted into it to sink it, and the block 
contained in it is allowed to settlo on the bed prepared for it* 
*' The platform is then releaaed ^from the caisson, and the 
" water being pumped out of the celli, the caisson is floated 
" off the deposited block^' Another platform may be fitted 
to the caieson, another block moulded to it, and the operation 
repeated as described aboTe. 

In constmcting a breakwater, the site is prepared by levelling 
it, or by first forming an embankment of stone ** by tipping it 
'* in the ordinary way of constructing embankmentB of * pierrea 
" perducs.*'* The transverse blocks are then made, floated, 
d deposited as above set forth, 
CFHnted,4cL Ko BrawJTigB.J 
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A.D. 1864, June 6.— No. 1404. 

MIGOTTI, GiiBJiDO.— {Provisional protection only) — "An im- 
*' proved means of clearing away and removing sand, mdi, 
** or other similar accumulations from dock or canal entraoceB, 
" the beds of rivers, and such like places." 

"A communication to be made by means of ordinaiy 
** leathern hose, or india-rubber, or other suitable pipingf 
" from the surface of the water to the sand or mud requiring 
** removal, the end of such piping on the surface of the WBter 
" being attached to a common force pump similar to that used 
" for extinguishing fires, an air forcing pump, or with the 
" escape or safety valve, by steam blowing through from any 
" available engine, a strong jet of water, or steam, or pressiire 
** of air being thus directed through the hose or piping to the 
" accumulation it is wished to remove would immediately 
" cause its suspension and rapid agitation in the water, and it 
" would then be completely carried away by any current or 
" tidal action within the sphere of whose influence it might 
** then be brought, and the desired efi'ect produced in a 
" manner at once simple, inexpensive, and thoroughly effi- 
" cient." 

[Printod, 4d. No Drawings.] 

A.D. 1864, June 17.— No. 1511. 
HODGrES, James. — "Improvements in machinery employed 
" in digging, raising, and treating peat and bog eartii ^ 
" soil." 

A modification of the said machinery "placed on whedfl 
" may also be advantageously used in the construction o^ 
** tunnels or of canals." 

" The machine consists of a long rectangular vessel con- 
" structed by preference of iron, so as to be water-tight, and 
" capable of floating when placed on water. This veswl is 
" decked over, or formed with suitable platforms or stagings 
" to support the working machinery placed and fixed thereon, 
and which is actuated by suitable gearing driven by a Btetfi 
engine or other suitable power carried by the vessel. At 
the fore end of the vessel one or more parallel rotatory 
cutter shafts or axes are applied, which are driven by the 
steam engine or other power; these shafts are capable of 
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bein^ raised or lowered, in order to regelate the depth at 

" which the peat or bog eaiih shall be cut.*' The cutters are 

spmh\ and a- ehield or boxing encloses them aud confines the 

XJeat *' -when excavated until it ia deliTered by the sci^per back 

Off the acrew on to the deck of the barge/' " The peat or 

Ijog earth m next raised or moved by means of an endless 

ii Cham of buckets or carriers or by other mechanism to the 

• hopper of a machine^ where the peat or bog earth is subjected 

to pressure/ ' 

► A propelling and fiteering wheel if Mranged at the «tem of 
le boat, " The wheel is provided with spokes in Ha circum- 
ference arranged at suitable distances from each other resting 
Ota the bottom ol* the canal ; the wheel is geared to give 
iufficient motion to propel the vessel at a suitable rate for 
t the excavators." 

CPrmted, it, ScL Drawlnp.] 



A.D, 1864, June 2a— lifo. 1530- 
^BOZIER, WiLLMM. — {Frovismnal proiecihn m*%.)^-*' Im-• 
p^QvemeIitB in [constructing and applying gates to docks, 
locks, and other like struct urea," 
'/*This mveution has for its object improvements in con* 
stracting and applying gates to docks, locks, and other like 
fitmctures. For these purposes a gate for the entrance of a 
dock or look or like struct are is cons true ted and the en- 
trance to the dock or lock or similar Estructure is airanged in 
such laanner that the gate may he hung or turn on hori- 
zontal axes or hinges at itij lower part and shut against the 
entrance of the dock lock or like structure ; the gate in 
(^tening outwards will be caused to sink and when open will 
he wholly immersed in a horizontal position. It is pre* 
ferred that the gate should he constructed of iron and he 
TioHow in order to obtain a« mnch baoyancy as possible. 
^When the gate is to be opened it is filled with water and the 
Tipper part is moved ontwards bo a^ to cause it to sink, 
" When the gate is to be closed the water ia pumped out and 
" the gate ia raised and closed by suitable gearing or tackle 
J^ aided by the buoyancy of the gate/' 
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A.D, 1864, July 12.— No, 1738, 

WOOD, WiuJAK.—iPrortnsimml frotecti&n onlif^) — ''Im] 
'* ments in means and machineiy for * warj^ing * or eovieriiig 
" land, bog, or peat witb earth or soiIh, part» €f which «r© 
** applicable in raising or conveying eoil or earthy matteii ia' 
" the formation and cleansing of canals, waterooursea or waySj, 
** reservoirs, harbonrs, and docks," 

For the gathering and lifting the inventor employe ''a 
' ' dredging or endless ctittin g or icraping an d 1 ifting apparatuSf 
" or Etiitable scoop wbeol or revolving screw, actnated bf 
" steam or other power to lift the earthy matters into a 
'* holder.** The earthy matters may be deposited in a hopper, 
" from which they are removed continuously in meafiured 
" quantity by a revolving wheel or serew into the mixing' 
'* holder, or directly to the water in the pumping or iiffcing 
" apparatus.** 

A locomotive engine may be used to move forward the 
excavating apparatus, a bu Stable tramway being formed. The 
engino may bo a traction engine '* or an endless railway 
" engine." 

When movable engines are used, whether on land or wat«r, 
the earthy matters can be raiflod into the holder by means of a 
kind of plough or inclined plane, attached to the esigm»<M 
vessel, "A revolving endless scraper or brush" is also 
** to raise or assist in raising the earthy matters up 
** inclined plane." 

[Piiiitedt 4d* l^Q Drawings.] 

A.D. 1864, July 26.— Ko. 1854, 

HEATHOKKj Tkomas Bjodges. — ** Improvements in th& 
" conatruction of snbmarine wad other foundations. " 

The drawings show a portion of a caisBOn '* of an annnlir 
" construction, the polygonal outline varying according to 
" the formation of the superatmcture.** 

The said portion ** is floated out to sea exactly over thei^ioi 
*' upon which the building is to Ijo erected, ajxd tbew 
" anchored. Concrete is then placed in the caisson so as i<J 
** cause it to sink equally, and as soon as the eaid portion of 
" caisson is sufficiently dsi<ip m the water an additiaaal heigliJi 



i 



I 



HABBOUBS, BOOKS, CABALS, &q. 245 

is added, and concrete placed tkerein to eiiik it deeper in 
the water \ this oxjerstioii contUmoe until a firm foiuidation 
is obtained hj the weight of the caiflson, with its interior 
filling of concrete, sinking through the mnd or other sofb 
groimd to the Imrd ground beneath. The Ulterior ie then 
filled lap mth stones or concrete or stones and concrete, 
npon which and the concrete the Bnpcratrnctnre ia erected, 
Shonld the hard ground be of a Bbelving or sloping bottom 
the caisson will only bear npon the highest side of same ; 
and to preserve the perpendicular of the said caiaaon, imme- 
diately it tonches the hard groundj stones are placed in the 
interior of the caisson, which will naturally settle themselves 
in eucli positioTi as to form a wall nndemcath that portion 
of tLe caisson which does not touch the hard ground, thereby 
forming a foundation upon which the caisson may rest/' 
The drawings also show a fort erected upon the aubstructuro* 
For a muddy bottom with no rock nndcnieath, the Ixittom of 
the caiflson rises up in a cone, and an inclined caisson may he 
used for a sloping bottom, 
CPnntttd,!*. DmwtngsO 



A.D, 1864, July 26.-m. 1863, 

i'tJEXESS, GiOHGE, and SLATKB, jAMm.—" Impravements 
" in the conBtruction of dredging or excavating machines/* 

This machine ia *' specially adapted for dredging and ex- 
** cavating large caissons, cofcrdums, docks, and other 
" TTorka,*^ 

A cast metal frame cariylng two steam cylinders has three 
transverse sh^vfts. On the end of the first shaft is a disc, the 
connecting rod of which gives rotary motion to the other shafts 
Iby means of spar gear. The third shaft has two pentagonal 
wheels, on which two endlcBi bucket chaiuB work. The whole 
machine rests npon wheels, and tinder its framo the ladder qv 
telescopic frame is fixed. The ladder may be oblique or ver- 
tical. When a certain depth has been excavated in a caisson, 
the pi-oceas may be repeated at a greater " depth by lengthen* 
" ing the ladder by means of the telescopic frame." 

The buckets ^*have each a door working on a hinge next the 
** endless chains, and as the buckets pass over the pentagonal 

wheel on the top of the machine the doors are ibrced open 
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hy the rot afcoiy motion of levers fixed on the mam shaft, thi 
diBcharging the dirt, graTel, or daj into a shoot, and theii« 
irtto a wagon ^ l>arge, or other receiver. The machina* wil 
©ngiiie, boiler, ladder, and bnckete, <mn easily be applied 
a barge or vessel , and will make iv very compaefc njid po 
ful floating dredging machine." 
[Printed. IM. DrawiTiBj 



A.B. 1864, Angnat 16.— Wo. 2Ul. 

8T0NET, BrNDOS- Blood. — '* ImproYements in the conetmo^ 
** tion of enhmarine works, and in the appsratoa to h» 
** employed therein, the same being also applicable to th# 
" juiiing and transporting of heaTj bodies," 

Ist. ** A new mode of bnilding quays, pierg^ walls, break- 
'* waters, lighthonaes, and other works intended to be placed 
" in water," — These stmcturea ai^ made of blocks of masonrjl 
of much larger siae than those heretofore used, " which ar^ 
*' first built on & convenient site, and then removed and 
" deposited in their proper places in the conBtmction or work 
" in hand." i 

2nd. rioating sheax's for the traneportation £md manipnlation 
of the above-mentioned blocks. — A water-tight barge hae tankt 
or compartments which may be filled with water or emptied ai 
eooaflion may require. Two pairs of sheai' legs and back stay* 
are fitted on the barge, one pair projecting over one end, th^ 
other pan' over the other or opposite end. From a crab, i 
chain passes O'rer pulleys on the tope of the two shear legs^ 
From one pair of shears the block of masonry is suspended! 
the chain at the other pair of eheara carries a couuterweight^ 
The block is raised by the crab, the barge is kept from capj 
sizmg by stiitahly charging and dischaTging the tanks, mii 
thus the barge and block are conveyed to their desttnation 
Wliilst the block is lowered to its place, water is allowed U 
escape from the fiirther tank and to enter that next to it^ a 
order to restore the balance, *' The counterweight on tbi 
*' chain will aesist in working back the crab, and so draw ti| 
" the end of the chain again, and prevent slack." 
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A,I). 1864, August 24.— Ko, 2087. 
GBEAY13S, BjJGm—iFvQww'fial prot^^iion only.)— '' An vm.^ 
'* proved apparatus for landing pa^Bsengers. and merctandiBe, 
'* wMcii apparatus is applicable also to other porposes/* 

•' It COBB j eta in laying or fbrming on piles or otheiTrase, 
** or neai* the ekore level, a rail or tramway which may Iji 
** wholly or partiallj suLmergcd, and in making iifle thereoiL 
" of a travelliiig etago or platform supported or carried by 
** framework mounted on auitahle wheels, and of such aheighi 
** as that the stage or platform may be above the watejr levi 
** at all atatea of the tide." This stage conveys the paeaeii*' 
gerSj »nd ia fitniiahed with a steam engine which impi 
motion to the above-mentioned wheels, ao aa to move t" 
stage as required. If the adhesion of the travel! iog whee 
be insufficient, a vertical shaft on the platform carries a tootb 
pmion which gears '* into a corresponding rack formed witlx) 
** or attaehed to the rail or tramway throughout its entire 
** length." According to another plan, a drum or drums on 
the platform, wind themaelTeB nlong a fixed chain. ** In some 
" eaiea where the inclination of the shore ia considerable" 
the inventor rnakfjs use of a * ' cham or rope Qi^ed. only at the 
" land end, and by me^ms of the engine described;** he winds 
" it up on to the atsge or platform/' or slacks it out as 
required- 

[Printed, 4^* Fo ]>r»wlags. J 
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A.D, 1864, Angufit 29.— lifo. 2118. 
CAMPBELL, Jakes.—" Improvements in floating docks-" 

This dock is adapted for the largest ciaas of vessels, also, l^L 
means of trays or pontoons, for the next smaller class of 1 
ahipa. 

The dock for the larger class of ships consista of twenty 
oompartments (ten on ea^h aid© of the keel), ea<3h compoBed,^ 
k vertica-l section, of a lower chamber, a balance chamber^^ 
Mid an upper tank. The shape of the inner portion of the 
dock fits, within a few feet, the midship section of fche ship at 
the bottom. The external plating ia pai-allel to the intemaL 
The dock is sunk, for the reception of the vessel, by intro 
daeing water into the upper tanks, and risen by letting th^ 
water otf from the same; the vessel is raised stiU highL by 
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placing caiBHOBS at eacL entl of the dock, and allowmg ths 
water within the dock to sink mto the lower chambers. When 
tho veasd hag been e^caxmned or repairedf the water m ad- 
mitted to the inBide of the dock, the caiiaoiie removed and ike 
vessel floated ont. Before taking another ship into the dodc, 
the water m pumped oat of the lower chambers into the upper 
taiiks and the eiirpltis water got rid of. 

The above-mentioned caissons conaists of water- tiglit thick- 
neases of plates with Btiffening ribsj the floating power being 
con^ned to the top. 

The form of the tray or pontoon above referred to is made to 
eorreBpond to the shape of the lower part of the imide of thfl 
dock. 

For repairing the dock an iron belt or trough is emplojed j 
by sinking the dock or by pumping water ont of the end tanks, 
the trough may be fitted to the dock by a water-tight joint, 

A.D. 1864, August 31.— No, 2142. 

FOBKBSS, George, and MOOBE, Lwh Geokge,— '* Improve- 
* ' ments in caieaoiiB employed in conMtraoting embankment aod 
" other walls, piers, breakwaters, and other like structures.'* 

Each caisBon is of an eniptical horizontal section, -'■ Eaeh 
'* caisson is constmcted, as heretofore, of a series of short 
" lengths or rijigfl, which are connected horiaontally by 
" flanges and screw bolts and nots,'* In addition to these 
horizontal joints, each short length is formed of two halves, 
which go together by npnght danges. If the caissons are 
to form a permanent pari of the work, the inner halves above 
the permanent structttre may be removed, "whilst the onto" 
** halves or parts arc allowed to remain, in order to present 
** an arched coffer dam. to prevent the water from getting to 
** the interior whiJet the work is being tarried up, more or leas 
** resting on the foundation or parts of the fonndatiou formed 
" by and in the lower and permanent parts of the oaiasoai. 
" In some cases wood or other piles are driven in the angular 
*• epaces where the upright flanges of twc neighboring caissons 
" come together, in order to give supjwrt, oiid render the 
" junction water-tight when the iimer halves or parti of the 
" eaieeons have been removed. TW \i^Y\^b.t flange>s may not 
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only be used for coianecting the two parts or halves of » 
short length, hut they may also ho uncd for connecting the 
neighbormg caissons together vertically/^ 



A.D. 1864, October SO.-^Ko. 2593. 

SHAW, John. — *' Improvements in cofferdamSj and in appa- 
' ratus to be nsed therein, and in sinking cylinders and tanks 
for making foundations under ivater." 

The object of this invention is to facilitate the abovo-meu- 

I'tioned opei'ationa, '*alao to economise labor in raising and 

^ *' discharging the soil or materials excavated, and at the same 

" time dispense with the nsa of pnmpa for drawing off the 

Tf^-aten" 

The nature of this invention ** consists in forming iron 
caissons with curved sides and flat ends with flanges on the 
top and bottom of all the upper caissons and flanges on the 
^ top only of all the boitom caissons." Projections fi-om the 
Icaissons form a puddle box when put together. By longi- 
tudinal and vertical joint-s, that ore water and air-tight, the 
otissons are put together to the length and height required. 
By means of a removable condenser or chamber at the top of 
each caisaoUj which is supplied with air, the water ia forced 
out from the bottom of the caisson, and it (the caisson) is 
thereby sunk down to a solid foundation. 

The chamber overhangs the caisson, pier, or cylinder ** to 
^^" effect the discharge of the soil through the hopper." 
^B A email cistern, near the hopper, and connectcii thereto by 
I a short pipe having a e top-cock, receives the water drained 
ftM>m the materials in the hopper. 

When each caisson is properly sunk and fixed, the condenser 

ior chamber is placed over the next caisson, and so on, in suc- 
cession. 
" The caissons can be extended to any length, and are re- 
*' turned at right angles when a cross dam. is required, pro^ 
'* jections being made at the broad eide of the caisson to 
*' receive the ends of the adjoining caisson, and foim the 
"box to receive the puddle*" 
CPi iutea, IQil. Drawing.] 



250 



HARBOUES, BOOKS, CAKALS, Ac. 



A,D. 1864, October 21,— No. 2603. 

GWTOTTEj James Eglintok Andbrson. — " Improvementa in 
'* the conatraetioa of centrifugal machinery applicable to 
" pEmpa^ fans, turbiuea, and similar apparatus, and in the 
'' applications of such machinery," 

The fourth part of this invention relates to centrifngai 
pnmpa with a vertical axis; it " conBists in conBtructiag the 
*' disc or revolving wheel with a long neck to allow for wear, 
" and in the application to the tinder Bide of aach disc or 
" revolving wheel of a screwed end or termination forming a 
" species of honng or earth looacning tool, which may be 
" either pennanently or temporarily attached to ths dLae or 
" wheel." The earth loosened by this means is drawn up ijjto 
the pnmp " and elevated thereby in company or not with water 
'* m the cage may be," The rotary motion of the water &c. 
is checked by a balfle plate. 

** When a pump or machine of the deecription above men- 
" tioned is intended to be used for making excavations nnder 
" water, in the making of sea walli or harbom- works, remov- 
" ing aoctimulationB from dockfi, liarboiira, and rivers, for 
" inufitng sunken BHipSi or removing water from fonndations, 
" removing material in the sinking of cylinders, caissons^ or 
" other like BtmctureSj it ia projjosed to so ai'range the pnm.p 
" or machine that it may be capable of being readily raised 
" or lowered, or the length of the vertical discharge pipa 
" increased or diminished as required, either by the aid of 
*' telescopic, sliding or other joints in the discharge pipe, thus 
" affording facility for lowering the apparatus to and working 
" it at any desired depth below the surface." 
[Printed,!*. Drawing.] 
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A-D. 1865, January 14.— l^o. 125. 
BOUBNE, TriEOnOBE.— {^ coMmummiion from William BtnUk 
ig^wjos^ii.)^" Improvements in fog and storm signak, buoye, 
" and jspindles." 
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Tho outline of the buoy, in combination with tlio biiUait> ia 
such that it will be npright when at rest ; it ia oiujy in the 
water during violent movement of the waveft and slight more- 
men ta of the wtiter rocks it from side to side, Tho top of the 
haoy is formed bo that water m^y readily ran off the same. 
An elliptio eimped spindle ia framed on an iron ehatt whiah 
jaesea through the centre of the bnoy and in atepped at its 
bottom^ A large bell is hung on the top of the spindle, and 
the buoy is moored by means of an iron strap so connected 
*' with the framework of the buoy that the buoy itselt' acts 
*' with jserfect freedom without fouling. This strap also 
** cjonnecta with the buoy in such manner that the impinge- 
*' ment of current or wind has no tendency U» keep the buoy 
■' oi3t of ita vertical positioiL Thia strap ia coimect^d by a 
*' chain with an anchor at any depth of water required,'* 

A panelled winged beaoon wilii a canical-ihaped baae is nbowu 
the dmwingE. 
i:pT4iit«d,S<i. £fwiriiig.3 

A.I), 1865, Januaiy 20.— Ko. 174. 
BALMAj Louia, — '*Aii improved machine for raiaijag aad 
* carrying earth, sand, rtones, or other sixnilar aolid or Uquiil 
^ materials for dredging Yesi^M^ng or wmaowm^ grain or 
'* other analogoas purpoaeiL" 

Amongst the purpoeai for whicli thia mM^iiiM may be iMwd 
«re : — *' Dragging &md &om the bed^ of canoJA, rifioia, tad 
*' dther watercoarsas^ for cleanaing the bottoms of gpe^csim 
'* bttfian^ uid re»enroiis." 

The ma<3Jiine ctrnMasba of a frwnfi Hmt m compoied of two 

«tarc>ii^ girdera, kepi pai^aliel u» each otJaer o&d at the reqoirad 

distance apart by means of cTOi» «tayi^ For tho coftveaipsot 

^Htenfiport the ilrame haa two pam of whoeb, by mmm oi 

HPI^ it can tiuT«rBe soada to ajij ikatma&kni thiA mmf hm 

-^f^x^mwtd. IiLUBe, tliefiviae k ke^tttaiioyjqii^lMMiiHnt^' 

\Qfmlegmfiupi this prop ia ovdifiM^y Ibl^ i 

i ^9m^ by means of » hmge, Mg tio m ia ^reo to I 

Ibna pUced by Miy saiiable wto^m pmnw tiiai 

t pallcj %if tho Jgwer puit, and Qumm cmttm iwk i 

' t are fijied on the girdera, aS aviiaBe ' 
•o|iport tbe piTotfi of kTcrs th^ «e ciopaattad wiili 1 
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the first, third, fifth, &c. bncketfl, aad the seeond eefc DOmprtsefll 
the se-DOnd, fourth, ebcth, Ac* buckets. The. bucketa Mflj 
worked alternately, so that the material in all the odd! 
buckets is convejed into all the e^en buckets, then the even I 
bueketfi discharge their contewte one step higher into the odd I 
bDC^kets, and bo oh, 

'*If the machine is used for dnigging, a kind of rake mftjl 
*' be placed at the lower end, in order tofacLtitate the working] 
** of the first trough which takes up the send/* 



A.D. 1865, Febroarj? 6.— No. 321. 

MABKHAM, Clements Robert. — {A communicatiott pom 
Wllliwm Grahctm Melvor.) — ** A new method for removing or 
** defftroying the momentum of heavy bodies by nieana of an 
'* elastic machine or machines, so aa to prevent injuiyand 
" damage from concussion, applicable to ship cables, ship and 
** fort armour, railway tniins, tcndors to pierheads and tltrnting 
" piers, gangways, breakwaters, and other similar structures, 
** also as a motive power/' 

TMfl invention consiBta in the application of coiled springs, 
chainfl and drums to the above-mentrioned purposes. 

The two parts of a gangway for commmiioating between 
ahips and pierheads, slide on each other in a telescopic manner, 
and the spring ImiTels arc applied so as to contract the lengtfc 
of the platform. The seaward end of the gangway is fomiihed 
with a pivoted flap ; small jspring barrels Umd to main tain its 
position in line with the platform. A cushion or pad eases 
conctiaaion 'with the ship. Mooring buoys having s^ spring 
barrel may be placed in roadsteads. 

In applying this invention to breakwaters, floating hai'boni^p 
and pier heads, these structurDS are itin.de so as to give motion 
at short distances, and thn^ rise and fall with the waves, ^ 
fixed pile pier extemls beyond the surf, and is connected mih 
a floating linrbour by two elastic gangi^vays ; the hftTbonr i$ 
moored by elastic cylinders. To aUow of freedom of motion 
of the framework, its heame are connected by a powerf\il loop 
joint. 

[Fnnt^f 2g. Sd* Drawing* J 
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■ A.D. 1865, Febmary 10.— Ho. 380. 
JMKWTOiSr, WrtLUM Edward. — {A c^mmun-katiaiifrortiFi-ederk 
Glovm\) — " Improvement a m tke formation of embanktnentflj 
" sear wallfi, breakwatcra, aiid other einiilar coTTBtiiictions/* 

A framework, *^ coiisietiiig of long bauUts of timber connected 

*' togetber with eross-pieceB, or a framework of wood aad iroti 

'* 13 constructed and sunk on the spot where it is desired to 

" form the embankment or other work, care being taken that 

" the framework ia firmly fixed on the ground and prevented 

'* from sinking in. This spot must be in some situation where 

" the wash of the sea is continually moTing about the sand, 

" shingle, or earthy matters, the main object being to catch 

'■ these earthy mattea^ and keep them stationary in one spot, 

■* By the motion of the waves the sand and earthy jnattera 

" will be washed oTer the framework - and in a short time will, 

^^*' by accnniulating, fill up the spaces between the banlks of 

^V' tho framework. When this is done a second fmmework of 

^^'* similar construction must be sunk on the first and firmly 

" secured thereto ; but the sea face or outer side of the second 

^H^' framework must be a little in the rear of the first, so that 

^f '^ the face may be formed at the proper slope to I'eeist the 

■ *' action of the waves. When this second franieworlc has 
I *' become filled by the silting np or accumulation of sand and 
^B^ earthy matters, a third fi^mework must be sunk and secnredj 
^B^' and then a fourth, and so on, until, hy continual accumula- 
^V' tion of the earthy matters the embankment is raised to about 
^"** high water mark. Care must be taken that the sea front of 

^* eTCiy succoesiye framework shall be a little in the rear of 
*' the framework immediately beneath it, so as to preserve the 

. *' proper slope, *^ 

^■C [Frint^d, l(k2p Drawing J 

H A.D. 186^, Tebmary ll.—No. 887. 

^^THEETON, GiiABiES, and BEXTOIT, Amherst Hawkiir.— 
'* Improvements in buoys, beacons, floats, or pontoons, which 
^ ' improvements are also applicable to floating bodies gene- 
" rally." 

This invention relates to the construction of tlic above-named 

^^floating bodies '* in such manner that they shall bo rendered 
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'* any casualty ; and this we eflPect hj uBtng in their conBtinic- 
*' Uon ft qtiantity of suitable com\Kmit& timterial or eubBttanc^ 
" the mean ip^iHc gravity of wMrh ahiiM be leed th&n tluktrOf 
** water. The composite materiitl which wa prefei: to use is a 
** mixttire of cork op otber light bark, light wo ' flier 

** nataral or artiHeial subBtanc^ of small ept. itj 

** miitably prepared far intiioat© moor|j(iriitiou with bUiiiiii- 
'* no as. resicoiis, oleagmooe, or enoli other adbesivo uiattcr 
*' wbicb when combined there witb Bball form a maae mxpefjs 
** meabie to water, and of a mean specific gra%'ity lees than 
** water, and such that when placed in th© interior of tlie 
" floating body ahall canae it (howsoever perforated or damaged 
" by collision or otherwise) to preserve its buoyancy uu'dH' 
*f the casualties to wbich floating bodies aie aubje^i at »ea^" 
.'The drawings show a vertical buoy filled with the buoyant 
material and having ballast, alio an ordinary buoy aimilarlj 
packed. In a beacon, the hull m filled with buoyant tnatenAl 
A floating light is ako ehown baling it^ hull paoked with 
buoyant materia!. 

[Printed, &i. Bnvlng.] 

A.D. 1865, March 3,— No. 597. 

ALANWELL, I)avii>, and MAmVELL, James.—*' Improve^ 
** ments in driving pOea and in apparatus therefor.*' 

*' When a line or wall of piles has to be driven, lo^ig gaage 
'* or main and guide piles are first di'iven at regular intervals, 
** such that the spaces or bays between them will receive a 
'* moderate and conyenient number of what are termed sheet- 
'' ing piles.'* 

*' The five or other number of piles to fill up each bay ar« 
** driven simultaneous Ijj being fixed togetKer by hoops, dowds, 
' * and dogs, and being fitted with one knife»edge shoe ejttend- 
" ing across the bottoms of all the five pil^. Thia mags of 
** pHea is driven in with comparative eftse and certainty, h^m$ 
" guided at both sides by the gftuge or mabi piles, while*? tlw 
** clay or soil is displacftd towards the front and back i^lV) 
'* whereas when one or two pilea ai'e diiven without boiJig 
** guided on both sides, the soil at the open side is displaced 
" jMirtly in the line of piling, which renders the driving of tha 
'" next pOe moredifecult," 
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The pile- driving mn^jMne ib of course mad© of increased 
'^ power suitable for driving the mass of piles, and tha ram or 
" falling block is made large enough to strike the heads of all 
" the ^VQ or other number of piles compo sing the maas^ whilst 
" a double- cylindci* engiae without fijr wheel is used for work- 
" ing the machine instead of the single cjiinde^' and fly wheel 
*' used with the common machine.'' 
[Printed, lOtf » Dmwmij J 



A.D, 1865, April 10.— ITo, 1017. 
GHEEEBEAIfT, Ghakles TiiA.ji{;oiB.--{Prom4iGnal prot€ctio7i 

Ionlif) — *'A2x improved mexle of and appai*atus for deepening 
** the bottom or bed of rivers, canals, harbours, or other similar 
" places," 
•' The apparatus consiflta of a sort of moveable dam or breast 
*^ wall eonstnicted of timber or other Biiitable material, and 
*^ aufficiently strong for resisting the impotue of the wat^*, 
" and provided with the neceasary means for allowing the 
dam to be fixed by posts, anchors, or other t^imilar means at 
any spot where the bottom or bed is to be deepened, suitable 
open spaces being left between the lower edge of the dam 
and the bottom or bed for the purpose of causing the water 
in passing through these open spacea to be forcibly obliged 
to impinge on and deepen the bed or bottom, aud by the 
powerful current thue obtained carry along with it gi-avel, 
1'^ sand, mud, or other similar obstructions, whilst after having 
thns procTH'cd the required depth of water the dam is re- 
m.oved to another spot where the same operation is again to 
be performed. 

"The dam may be provided with folding or other doora, 
and with the necesBary means for allowing certain parts of 
dam to be folded or flapped togetheri or partly taken to 
pieces, and thus render the entire more manageable for 
transporting the dam^ from, one spot to another/* 
[Printed, id. No DrawlBf^B.] 

A,B. 1865, June 5.— Ko. 15B3. 
>E BEBGUEj CnASLES. — " Improvements in the manufac tare 
of iron piers or erections, applicable more especially for 
ying bridges at high elevations, or available [for sheer 
i and lighthonses." 



i^li. 
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" My improved foundations coneiBt of & combinatioii of cab- 
'* soon ammgemente of eylmders or of iron platesa to form 
" caiBsoon cjlinderi or chambers for einking into the ground, 
** the combined Btmctnre beiiig aorrowed or tApered in dimen- 
*' Bions from the base apwards, and such narrowing or taper- 
" mg being effected by the several lengt ha of sepurate caissoons^ 
'* which are secured one upon another, being themselres 
** tapered, or if cylindrical or uniform each in iteelf, then the 
'* several otussoons being suGCessively of smaller diameter or 
^' dimensioBS so as to prodace the general tapering by a seriei 
** of sets-ofT or eteps. 

** My improved auperstructure to be erected on the improved 
" or other foundations consists in combining intoaBtmcfturebj* 
•' ties or stmta, or by both tiea and atmts, two or more eom- 
" pound columns or pillars of the following specific character or 
" features, the said columnB not standing Tertieally hut being 
" wider apart at the base than above, and neew^ng each otheTt 
** i-eckoning from the baee upwards, and in some instanees 
" uniting at the top» for whleh purpOBe parts of the col 
" are removed , or are not required to be cons trac ted so 
** they may lie and fit properly against each other. The 
'* character or features of the columns consists in their being 
" constructed with three or mere principal ribs or vertebra 
*' connected together with ti^ and struts on the lattice pTin- 
" ciple on each face or side, so as to form lattice columns with 
** three or more sides." 

CPiinteii, U. 6d* Dmwings.] 

A,D, 1865, Juno 24.^Xo. 169f>, 
TURTON, (xEQit&T^.--(Pmvisional protection o»?i/.)— '* Improve- 
** nienta in floating docks.*' 

This invention '* consists in the employment of a serial c^ 
^* air or float cases, built and arranged separately or in loose 
" portionSj and running along the upper part of the sidea of 
*' the dock from stem to stem, also in fitting hinged gaitea or 
'* a caisson to close the dock^ and in the general arrangcmeiit 
*^ and construction of floating docks," '* whereby the dock can 
*' be propelled or sailed at an equal speed to any ordijiaiy 
•' vesaeL" 

' The docks are constructed of steel, iron, or wood, with floors^ 
ribs, or cross girders, elllcier o? m\vi plates, trellis, or webs» 
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with angle iron reYera© bars, miming from the keel to tke top 

of the aide frames. Inside the dock, and at the two aides, 

tlieTe are iron or wooden steps » staging, and platforms* The 

dock is provided with all aiecea&ary eocke, sluices, and Yalves. 

The floora are arraiLged with opening gutters to allow the water 

to ran freely to the pumps. The shell of the dock ia constructed 

of strong plate iron up to the turn of the hilge, and above that 

of thin sheet iron to fonn air compartmente. Bulkheads are 

- ased ** ablaut every twenty feet for strength and safety in case 

" of collision* The deck may be strengthened if required with 

*^ keelsons in the bilge or floor, or at the sides, stayed and 

** supported by stanchions from the frame underneath the air 

** boxes inside to the floor ; such veesel to have a flat bottom. 

'* After a vessel has been floated into the dock, the gate or 

" gates is or are closed and the water pumped out, when the 

^* vessel within will gently take the blocks ^ and being properly 

*' shored upon, will remaiu safely. The dock with its vessel 

'' will ride at ease in stream, tide, or sea-way. When docked, 

" the bottom of tbe veesel will be below the w^ater level out- 

'" Hide the dock." 

[PHatorti 4rf- NoDrawitigsJ 

^ A.D. 1865, July 3,— l^o. 1755. 

DEAKE, Ed WAELD.— (Pro I? ifiimio^ prolecthu onhj.) — '^ImproTe- 
*' ments in tabular stractures, rendering them specially appli* 
** cable for ships* masts and building purposes/' 

Constructing lighthouses is mentioned as one of the pur- 
poses to which this invention is applicable. 

The struct are consists of a tube, in the centre of which is 

an upiight rod or a:tis, from which radiating stays proceed, so 

ae to strengthen the building. The aiis itself may be a tube, 

or a aTonber of smaller upright tabes may be within the outer 

upright tube. In the construction preferred, upright sky 

jjgj^tes are employed ; these may be composed of a number of 

K|>iler plates fastened together so as to form in e fleet one 

'^ate. One out of three of these upright plates occupiea the 

whole diameter of the tube, and projects slightly beyond it for 

the purpose herein- after described, **The other two upright 

" plates make each a semi- diameter, and are aocured to the 

*' flret-named plate at right angles ; all these plates being 

*' fastened together by angle platea and bolts or rivetSj by 
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"* wkich means s strong centre or coi^ is fiecwed. The ootcr 
"■ part of the tube in composed of four eegmental pieeoe, 
* * which hare Eanges haTing the projecting parta of the upright 
*" atttj platei tight I j secured between them hj meang of bolte 
"or, rivets through all of them. It is obvione thufc, instead 
•* of three stay plates, fonr, fiTe, ^ev&n., or other conTenient 
** number might be adopted*" 

The inventor prefei^ to employ good steel in theee struo- 
tnret*, * ' although iron or other hard metftl loaj be used/* 

A.D. 1865, July 12,-No. 1838. 

Mr KEEK, TnoitAs Cato,— Among other aubjecte, this inveu- 

tion rela-tea to raking docks. 
Thk invention "consists in furnishing the T-eaeel, of what- 
over deicription, with & strong metallic Tmml of a suitable 
capacity which will serve to contain oondensad air. The air 
ifi to be forced into this vcasel by suitable air pumps, operated 
by the engine or by manua.1 power before tha vessel stilts 
on her voyage, or any time during the voyage, so that the 
condensed air will he ready for use at the appropriate time. 
With thb Tessel or air receiver is connected a strong pipe 
or main, and to this main uro attached at the required in- 
tervHils along its line branch pipes of any :0exible material 
' ■' found best adapted to the pni-pose, which commnnioat© with 
hags or buoys/* "each branch pipe being proYided with a 
fancet, by turning which the air can either be admitted into 
or excluded from the particular buoy to which the branct 
pipe leads ; and it further consists in connecting ivith theee 
bags cords or chainB, which are attached to the side of the 
Toasel, and aiTanged in eiioh a manner that these buoys can 
be thi^wn over the atem and stem and sidee, and be 
brought nnder and ner^ the keel while in an nninflated 
8tat(^, and while in this situation can be reflated Pimnltft- 
neously, or one or more at a time, so that the vessel may he 
elevated ' horizontally, or in that portion where aha lies 
deepest in the wateTj Mid in a few minuter so as to decrease 
the draught sufficiently to permit it to float ovf^r the bar or j 
whatever may be the obstacle in its course in perfect! 
safoty/* 



iC. I3E. ^Tt^ria—lii. 1371. 
woo®. Tii'.T!fr" ^If^zn. — 'B'^nm^imaL jmtessian mZij^J. — ^5it- 




skL tffTTTffBf IT lEUzifi XE^ iBEet 3ir "iin iig XT ;gifirriTg 

WSuSFS "51 IF nfa *. ' •tiim** ?HSCT'"'^lir5. IT "Vlfiir-^CWCr "^TO— 
CM& TraSL Sk MllCIt TH Sk£l *7itia^ -rfT*xr q*:r T..i*»ri *rrrnit * 31sl(f ^ 

iEZMsr Icw^^r ^r-T^i^f*- ig ic<2iefL in *iiifi gcm^ -r-m? i&je rnjjer 
kiwiar ?L:^i!e ia •ii'-»*fL imi ili**: ibi iiXQr zmts- ^iTki^i irte 
nppsr 'iTrifSr slizicft is 'acieaccL a£ '^t*^ Tr-H«> ^eu tti'^^ i^i riifiz:^^ -^^t* 
Out waaer innL is iri^^s liie ^lotrT^^c var -^sfa-r-Ty obfBUiBg: 
pan €£ iLt= ^raanVr '"szhlI ;iiii=: niiif jinar^.-^ zi=arrr ^^ isg: 

" ttnrrrg Afiabiz. MT^G^i liifi nA'r^tr i£ iie :i'i; lSfcIISj> nils? 

'^ fiinice cr ^Hirwirja^ ^kssas^ cr sLizLzes for edporiiig siie 
** ziaizig of iLfe tldeS-~ 

AJ). ISoo, Jslj 2?.— Xo. l.^T. 

BAKEB. TAizyrnrE, — " Improvenieiits in af^Iyingaiidiitilis* 
** ing water power." 

Aocxvdin^ to the first part <if this inTendon. a syphon is 
employed; the syphon " is made to bridge oTer a dam or 
*^ embankment boilt acroas an estnary or reBervoir nal^ect to 
^ tidftl Tariation of water lerela. On one or both limbs of ihe 
" syphon if fitted a turbine, which wili be driren by ihe dow 
** of the water throagh the syphon from the higher to tho 
** lower level on opposite sides of the dam or embankment/* 
AwntfcliAr plan ooDsists in haying a corred or beut pipo» or in< 
voted syphon, or waterway oonstmcted under the dam or 

i2 
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embankment/ ; thli is provided with a turbine at one or laoth 
enda. In eome casee^ two or more dams are employed. This ■ 
part of tte invention is applied to docks. The diiference of^ 
tidal level is used " for the Tirorking of turbines or water 
" engineer and tlie compre^sioa of air by them." The power 
thaB available ii^ used *'for discb&rging the cargoea of ships 
" and for other useful piorposes," or the water may be made 
to * * act dLrectlj upon other hydraulic engines by m^eans of 
" force pumps and accumulators.'* 

The other portions of the invention relate to motive power] 
either from water or air pre&sure. 



IB of 
swerB 



A.D. 1865, August 22- -No. 2163. 
JONES, Dekwas Owen,— '' Animx^rovod apparatus to faciKtate 
" the cleansing and examiaation of the bottoms of ships and 
" other submerged itructures.*' 

This apparatus consiats " of a waterproof frame with elastic 
" joints^ and with a flexible face, closed at bottom and open 
" at top/* The inventor uses "in conjunction with the water- 
" proof frame levers or beams, shaped in accord with the 
" contour of the particulai' structnre and part to which the 
" frame ia to be applied^ which levers on being pressed against 
' ' the hack of the frame cause it to assume a form correspoiiding 
" to that of the itructure." An india-rtd}ber tube is intro- 
" dnced in the face of the frame," and more or less air is 
forced into it. "To use the apparatus bring it in contact with 
" the BtiTictnre to be cleaneed or examined^ pump out the 
" water from the inside thereof, wHen a tight chamber will 
" be provided, in which men may safely descend and work.** 
[Printed. 8ii. Drnwingpl 
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AD. 1S65, August 24.— ISfo. 2173. 
MOODY, Jomj. — " Improvements in floating lights, beacoD£, 
** floating batteries, and other vessels." fl 

"The object of this invention is so to construct a fioating™ 
*' vessel that it may remain comparatively steady on a rough 
** sea, when a vessel of ordinary consti'uction would roU 
" violently,*' For this purpose the vessel is made "of a star- 
*' like fomi, with four or other number of armes* It is made 
" with a flat bottom, ami over it is a deck arched in all dir@0> 
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tioTLs.** Wien the veaael is to be employed to caj-ry a light 
or a beacon a tower-like erection is made '' at the centre of 
the stmctnre, in whicK may be any doors ajid windows 
necesBary for the conyeniencc of the crew j in all other 
places the arched deck has no opening made through it, or 
should each openings bo required they are arranged so that 
may be i90cnrel7 closed/' The arched form of the deok in 
the floating ligbt, or beacon, or telegraph station, will 
deflect the w&ves which break on it, tmd will not oppose 
jMjj great resiatence to them." 
\^Hu ted » 1 s. 6^. BrawiTigsO 

A.D. 1865, September IS.^lS'o. 2364, 
"law, Henky. — (TrnvwlrnmlproU^iion- onhj.)—'* Improvements 

in caiaaons for closing the entrances of docks and canale," 
I The caiason ib placed a^inat the external face of the dock 
'entrance, tb© relative positions of the centre of gravity and 
the centre of displa^^ement being bo adjusted '* that the caiBson 
•* shall aoat with its inner ftice inclined towards the dock 
" entrance at the top, and away from it at the bottom ;" hv 
this arrangement the liem^ing surfaces of the caisson do not 
lodge npon the dock sill. To the two npper corners of the 
caisson, upon its inner face, are attached two powerful hooked 
itroments. Upon each entrance pier of the dock, recesses 
are conatmcted to receive the mid hooks, *^ These parta ^q 
" so adjustetl that when the caisson la placed across the dock 
*• entrance, and in contact at the upper parts with the same 
the hooks or iustrmnents shall be vertically above th^ 
receascB in the piers. Upon admitting water into the hrT 
of the caisson to sink it, these hooks or mstruments will 
it descends enter the recedes in the piei-s, and so conne!^ .^ 
oaisBon and the piers of the dock entrance in sncha ^ 
that the former becomes hinged to the latter; and th^^ w^^"" 
sinking of the caisson by the continued admi Jm! If ^^'' 
into it causes the caisson to assume a position W T^^ 
inolined to the piers, until it Anally comoRW ^^^^ 
with the piers and the sill or lower portimi ^ u''''''^* 
entrance, and thus etfectually closes the ^ ^ ^"^^^ 
packings, snch as vulcanized mdia-mbbr^'^^' Suitable 
between the contact eui'facea/* ^^'' ^^ applied 

[Printed, 4tf* NoDrnwinga,! 
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A-D, 1865, September 19*— No. 2387. 

OLA UK, EuwiEf.— (Leifera Patefit v(>idfor want o/Fmal 
fi^imij) — " ImproY^inentB in fioating dry doaks/* 

TMb invention relates to a modification of the platform 
described in No, 159 (A.D. 1857), and in the pontoons ^aed in 
comie<:tion therewitlu 

Instead, of iLsing separaite girders as in tlia said fomaer 
Specificfttion, the girders ajid plfttfonn are combined into ii 
etrongiy framed rigid platform, on whicii vessel a to&j be 
directly raised by the hydraulic presses with or without the 
nse of a sepaj^t© pontoon. The girders of this platform run 
traasveirsely, and are extended beyond the lines of columns. 
Iron finmoB are erectM on the bose thus oht^iiKsd to the 
height necessary to allow of placing Bhores from them to the 
veesoL Iron blocks are attached bo these framoa; the said 
blocks have faces which fonn stops for the shores, The said 
rigid platform may 1>6 enclosed with platea so as to form a 
water-tight pontoon^ "ao that when it is raised out of the 
*' water with the vessel blocked npon it, and emptied either 
" by means of valves in the bottom,** as deacribed in No. 159 
(A*JD. 1857), ** or by pnmpa provided for that purpose, it may 
" bo capable of wholly or partly supporting the vessel, thus 
" relieving the presties of the whole or the greater part of the 
" weight of the load they have raised^" The inventor pro- 
poeea " to nse the above sy stem of fmmed steps or altars not 
** only in conjunction with the floating rigid platfonn as above 
" described" but also upon his "ordinal pontoons ai at 
'^ present in use,** 

[Printed, id. No Dmwinis.] 
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A-D. 1865, November 25.— No. 3031. 

*" mentfi in the hnlls and tacHc of naviga.ble vessels, and in 
" the gear for propelling the same by wind and steam or other 
*' motive power engine, aaid cleimng the aanie from water, 
" and in appaoratns connected therewith, to enable the said 
"' veuelB to be convert^ into floating graving docks or litts for 
" msing vessela and other submerged or pm*tially a 
" he&vy bodies to or above the surface of the water." 



or lutsiop^ 
sabniergedfl 

Jl 
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IbL a TBsael wbiek may he xnT-yKti .nw i ...r ut- 
kll with doable faocsoKL and vldes. T.-.-* ^.un -j. 
is placed between the aides -.z liii* -aftei.. Tiet ^su> 
Teaad are formed bjr mo-vr^ble pen' jcn^. 

2iid. *' The ise of iroa or su^v -mh^is -y: ir> .n .aa »-.. 
"dmrnda.'* 

M. Uaing twin acrews. on :iir: r ■..:'■- ' -•■ \.i*-\ w- 
flfwIoBcd Bcrewa iifaac an as onzixTfi v. v.^n:* : ii.ii u* r.r.. 
nd doable sides of the hrAj ot -Jit* t:^;^*;'. -.-.r.i ^'txi^r ^' 
the TBMel is oaed as & InmriTig' zn~r^.7 ;or:c. -.u-. - /y- 
deck, and deck beams are r^rrn:"^ uu: "iitr "j.^s. *'.^^. ix 
bowand stem are !ioatedi-n7. TV- -=wMi' - ■ •■•: ■: »:..— ^ 
to the depth required- -i: vlli:'r -riif* - : . * 

between the aides. The rrxcacu:!! '.t ->.»* ^r.i . -h.". ■• - 
acts to dii^e ooe the waaer, siie ?*»u:iir.i:«-r- .-' .;>• v -j.-- .^ 
eqidled bv- pompa. 

When this Teasel is axserl :*-.r ..-f' \\i :. jfri. .- 
dteaaaDie are tiered up )ecw*ieTi :::i^ -<>- .>' ./.**. r . 

it is agakin desired to tica^ "oi -."..; ■*: ■"*: 

k n^admicted inco die hc^Li^w xi:5'.r.i t:.': <:i:r-^ >»' .-.i- 
gntil the same ^rntra iuiiiienclj "_. i..-.'* .'.»•. *»«*• ■. 
flfwtodoffUielzfiL 

AI>. 1565, Der.eTr.'-.e" If — .': /':-< 

"tores." 

"This invennion reuiKs *:•■- "".!; ■.'':<i'.i,*. *'.%i 

"bodies which ar» issiE-iiAi : . vi.- t n. ^---f-,/ •■ 
" (Bcdtable, for example, :^:r t- tir: . .-. ^^ *.• *■ 

" proximity to land 3jii:jEtL4 ;!• •:;:■. .^.•.: v • 
" moorizig of the icarint? 'x*:.i->. -;. '-v -« . 

** pomanenclT aizbcDtfssfi lu i .1;" '■• ' ■' • *■ *< ' ' ■ 
"thewaTO.^^ 

The floai&Ensr atnctur* ->* .na«iK *;. t** '. ; ri^^.^.'. 
veig^ of the 5aper»tnr.r!ir». t-..j' -. ■■ .'' t '•.■'■" 

fr^nring carried abcTr* -ii* u^r.i'.r. '.'' ■ ''■ --■•.-. 

MWttTug stnxctizre is aauiacrvi v» *<■•■,-•- .♦ '-• ' ' •■ 

" or smkon wei^ts '-"^ -r-iia::.. '/' "i"- •' '.'•^^' i y-'*-***-' 
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'' chains attached to the float so as to allow it to move laterally 
'' when acted on by currents, and at the same time maintain 
'' its horizontal position." 

The mooring chains are worked** by means of winches, 
** hydraulic presses, or other arrangement, so as to aJlow 
** of the adjustment of the level of the float, and the raising- 
** or lowering of it." When using hydraulic presses^ a. 
cylinder to each mooring chain being provided, the cylinders 
are all co^ected with one pump, **so as to obtain, when 
" required, simultaneous action and equal tension on all the 
*' mooring chains or cables." 
[Printod, 6d, Drawing.] 

A.D. 1865, December 22.— No. 3314. 
DEANE, Edwabd. — ** Improvements in pipes, tubular columns, 
" and hollow structures for masts, oars, shear legs, life boats, 
*' and ordinary boats, for water, gas, and waste water pipes, 
*' and for other similar constructions where great strength is 
** required." 

One part of this invention relates to the construction of 
lighthouses. 

This invention consists in constructing the • above-mentioned 
structures of sheet iron or steel so as to ** add very greatly 
** to their strength." Lighthouses and ** towers of observa- 
*' tion" are mentioned as being formed according to this 
invention. 

A tube is made ** round, square, oval, or of any other shape 
** to suit the purpose for which it is intended." This tube (of 
sheet iron) has a web or webs ifi its interior. ** These are 
" bolted or rivetted in the usual way to each other and to 
** the external tube either on the inside of the tube or to 
*' flanges on the outside. There may be any number of webs, 
** but two, three, or four will be generally found to be suffi- 
" cient." In another plan, radiating stays may proceed from 
a tubular or solid core or axis, " the said stays being securely 
** fastened to the external tube." A sheathing or filling of 
wood may be employed in some cases. 
[Printed, lOc?. Drawing.] 
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1866. 

A.D. 1866, Jaimaiy 20.— No, 190. 
GEDGE, WiLLUJC Edwabd. — {A eommunieation from Leonari 
Gowrsseau, junior.) — " An improved constraction of careening 
** basin or graving dock." 

This dock has rapid immersion and emersion. '*The 
'* method adopted by the inventor is based upon the use 
" of tnbes of sufficient dimensions to give the power re- 
" qnisite for raising the weight of the ship to be repaired." 

A grating is placed upon the keels of the dock. Sheet 
iron fiumings fitted on the grating, receive and support 
the said tubes, which are of sheet iron. The basin of the 
dock has a deck, and from the basin rise two caissons, one 
on each side. The tubes are horizontal and are provided 
with funnels that communicate with the upper platform 
or mid- deck of the caissons. Pistons with the tubes aro 
worked by means of trestles, pulleys and chains. 

* * The principle of this invention is based upon an assemblage 
" of sheet iron tubes supporting a bottom and an openwork 
*' flooring or lower deck, which can be immersed without any 
** resistance when the piston is drawn along within the tube, 
** so that it fiUs with water, and which emerges so soon as 
** the piston driving out the water causes a vacuum, the 
** water introducing itself into the tubes, giving weight to 
** the detriment of the resistance drawn from it by the piston, 
** and regaining its power under the action of the piston 
** which forces out the water and restores the vacuum and 
" the power which was lost." 

The dock has a bow or stem ; there are dock gates at the 
stem. 

[Printed. \s. 4d. Drawings.] 

A.D. 1866, January 29.— No. 286. 

ROBEETSON, James. — ** Improvements in machinery for 
** cutting, excavating, sinking, dredging, and cleaning water- 
** courses, basins, channels, foundations, and roadways, such 
** improvements being also applicable to other similar pur- 
" poses." 
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The prmcipftl poinfca in tMa mTention are t— 

1st. For the aboYe-mentioned purposes, the use of curreivte 
of water or air prop<>lled at high Bpeedfj i the confitniction and 
use of rollers for carry ing off excavated materials ; also the 
aarangemeat and us© of rotary wodgo- formed cutters or rollere 
ftir the iinkiDg of chftnnelg. 

2iid. Open month-pieces or conduits. An open side of the 
conduit receiTea the earth or other material which is acted 
npon hj forced currents of water or air paeeed thi-otigh the 
conduits from end to end. The earth ig thereby ejected fi^m 
the exit end of the conduit or tnhe. A jet of steam may be 
used. The drawings show this part of the invention combined 
with an ordinary dredging machine, 

3rd. To convey the excavated material out of the way, large 
hollow^ cylinders, made water- tight> and buoyant in water, are 
employed. It ia ** chiefly for a means of xiBing dredging 
** machineiy that this cylinder conveyance ia designed toj^e 
'* employed." 

4th. Kotating wedge-formed cutters or rolli^ns arc used for 
'* the sinking, rolling, or, forming narrow channels or drains 
* - in the ground, sach as are nsed for the purposes of irrigation 
" and drainage/* 

This invention ia set forth in much detail by the help of a 
voluminoas Specification, and a number of drawings, 
[Trmted, W, DrawingsJ 



A.D. 1866, March 8.— Ko. 704, 

SCHOOKMAKEE, Sylvester FiuufKxrN,— '' Improvements in 
" dredging and elevating niachineiy," 

" The aaid improvements consist, firsts in the mode of sup- 
** poiiiing the bucket or scoop from the end of the jib or boom ; 
" second, in the means whereby the aaid scoop ia operated to 
" fill and empty itself ; third, in the means for adjusting the 
" jib or boom in any required poeition to control the operation 
" of the scoop while digging ; fonrth, in the construction and 
" arrangement of the winding maohinerj by which the scoop 
" is raised, lowered, and operated to till and empty itself; 
'* fifth, in the means for stopping and holding the boat in 
'* any degired position without the employment of anchora or 
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A boat, or screw, properly baUosted, supports ttie derrick 
poets and other parta of the nmchinery. Chaina connect the 
jib with the top of the derrick poats» Two »para to support 
the bucket ftBme slide vertically in eyes socured to the jib. 
Th© backet is formed in two peJta hinged togethor. Pulleys 
in eonnoctiou with short chadns ore attached to tho bucket 
frame, and being acted upon by the winding apparatus, eolleet 
the mud, and open to deposit it at proper timei^. A curved 
platfo]nn on the front of the deck is fumiskod with palla ; these 
serve to hold in any reqaired position the foot of a etnit that 
is jointed to the top of the derrick post and secured to the jiK 
The winding machineiy for operating tho scoop consiBtB of 
two baj-rela supported in a suitable framing and operated by 
ste^n or other motive power. " The boat ia stopped and hold 
** in any desired position by means of an iron shod or pile, 
" which passes iato the groimd through a. box or tab© exten- 
** dmg up from tho bottom of the said boat, and which ifi 
" raised when req^uired by a rope or other auitable means-'* 

A.D. 1866, March 19.— ]!fo. 810. 
GrEBGE, William Edwab.d.— (J. commvimi^catum from Bmilio 
Mu$t7ku:!CO.)—-(Frovi8ionul ^roteeUtm 07ihj,} — * * A new or improved 
" pneumatic steam dredging machine." 

A boat to generate steam is employed, in connection with a 
hopper boat, to raine the Band or mud from the bottom of the 
water. The steam-generating boat has elbow pipes, one ex- 
tremity of which is fixed to a cock on tho hopper boat. The 
hopper boat has suction tubes, one on each aide, also an air 
tube, and a lower sluice for delivering the collected material. 

The hopper boat is anchored astern of tiie steam boat, the 
steam from which passes into the hopper boat, by the before 
mentioned elbow pipes, until the hopper boat is filled with 
itesm. On the air cock of the hopper boat being closed, the 
steam condenses and produces a vacuum in the hopper boat, 
thus cansjng the mud, sand, and gravel to rise iuto the hopper 
boat through the fluckers. The cords, chains, and tubes of the 
loaded hopper boat being detached, it leaves for the spot where 
it is to discharge its loadj and another is attached to the steaia 

I toat and loaded in a similai' manner, 

^L [PrintiMl, 6d. Drawing.] 
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XU^G, Heitet* — " Improvements in tlie constniction of cofler- 
" dfttna/' 

The objects of this mveiition are to comstmet colferdama of 
great strength, and economical in coet, 

1st iraprovemeTit. — Driving a single row of piles diagonally. 
*' Whalings are festened on' tlieae diagonal pUeg both ba^k and 
** front and opposite each other, as at present practised in die 
** constmction of cofferdams/' 

2iid improvement. — Covering the said diagonal pilee on the 
outside with sheets of zinc, lead, or copper, for maldiLg th^ 
cofferdam imperviouB to water. 

Brd improvement.— Dredging outside the diagonal piles to a 
enfficient depth, and filling in the game with well pntmBii 
clay, "The bottom of the sheets of zinc, lead, or copper, or 
" other suitable metal eoiroting the diagonal piles '* " will l^e 
" curled into the body of the well punned clay/* 

4th improvement.^— *' Secnring and fastening longittidiiiAl 
** connecting timbers from point to poiat of the extemul 
" angles of the diagonal piles." 
CPrintDd, l4. fltf. Drawl Jiprs.] 

A.D. 1866, April 7.— 'No. 995. 

SCOTT, Thomas.— (Protfw/'jwai protection imltf.)—*' ImjiVO' 
** ment# in sinking tubes, cylindei's, or caiesons for the fonM- 
" dationa of piers, lighthouses » quay walls, and similar stmc- 
*' tnreat and for the sinking of mine shafts and wella/* 

The object of this invention is to en euro " the perpeudiculflr 
** descent of such tubes, cylijiders, oi" caissons, through eoil of 
*' varying density, and the avoidance of the necessity of using 
" hea-vy weight for forcing them down/' 

A series of iron tubes, cylinders, or caifisone are grouped 
together, '* or one large cylinder or other abaped chaniber may 
" be used, dividing it into two or more parte or compartments, 
*^ whieh are rendered air tight excepting at the bottom or 
*' mouth, and are furnished at the top with removal do but 
** tight- fitting lids or cover ss bolted or otherwise secured 
" thereon. These cylinders are forced into the soil by atmo- 
^^ spheric pressure, and are controlled in their descent by allow- 
" ing more or leas air to enter therein as required/* 
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* * If preferred, tydrostatic power may be employed for raig* 
" ing tte cjlinders, or^ if they be raised pneamatieally or 
" hydrostatically pistons may be introduced inside for mor« 
" ^ectnally securing the air or water, by which, the pressm-c 
** ie brought to bear equally upon the lower etrata ineidc the 
" chambers and at the top of the sume." 

To aid in ainldng the cylindera, they may be weighted, 
either by concrete, or by the weight of water. 

A.D, 1856, April 9.^]Sro. 1008, 

jMACIKTOSH, Jon^.— (Provisional prot^^twn not aJhwed,)— 
** Improvements in docks and apparatus eonnected therewith, 
" pajtB of which aj-e applionble to floating etructures.*' 

The object of thin Invention is ** the conatruetion of tempo- 
" T^sj docks composed in part of flexible materials (such aa 
" sail cloth) forming a sort of bag or receptable filled with 
'* water, the contents of which being forced into a smaller 

»** space, its altitude is increased and a means obtained of float- 
■' ing vessels. 
"The principle of the invention is likewise applicable to 
** various other purposes, such as the raising or lowering of 
*' ships under varioma circumstanceft^ the construction of double 
** boatg or vessels connected by a flexible diaphragm as a meaus 
Br^" of increaaing their capacity forcanying goods or passengers, 
^F*' the crossing of Hvere, the raising of shipSj and such like 
B*' structures." 
^V [Printed,*?. No Drawings J 

A.D. 1866, AprU lO.^m. 1022. 

»BQBQTHAM, William Douglas.^— (Pr&imio>tal pmtectimt ojilf.) 
— '* Improvements in constructing the foundations and abut- 
*' ments of bridges^ piers, jetties, retaining walls, and other 
'* eimilar works,*' 

This invention chiefly relates to the construetion of the 
above works which are built on bad and treacherous fotmda- 
tions, 

I For piers on bad foundations, wheu there are a number of 
fifislieB sprung, the inventor screws four or other convenient 
number of piles, and erects thereon a standard which carries 
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rectongulftr bfixee, '^witli a cap cast at tlufi i'eqoii^ siigle 
*' to take the hiiok or Btone^ arcli or gixdar^ a# ths ca^ 
" maj be, the end pier will in this case hi a ip^vot xnaiiiifir he 
" in «qiiilibriiiiiL, tho thrnst of th© anch cotmteiuctiii^ tikfi 
" thmBt of the ' muck.* " 

SometiiDeti to the said rectan^lar box^ mtb internal i^ies, 
are attac^hed *^ plates of Ciircmlar or curved sh^e, the a^eh of 
^' tho plate being for the purpose of meeting the "^mnc^ 
" thrown against it, the ' liatter * being two to oae and tip* 

[Printed, 4^£. No Dmwtng**] 

A.T>. 1866, Maf 9.— Ko. 1328, 

0EDG^E, WiLLLOt Edwabd, — {A cmmymtvieeUdon frotfi Oharlft 
I{icolk) — {FrovisiGTial protectiim only.) — **Aik impi'oveil metW 
** of and appumtuH for preBerving the banks of rivers md 
" watercomiea or other embanknxenti from con*oaioB or 
** wastittg," 

Thie invention conebts of an apparatus composed of brifib 
or etone, "forming oblong cubes," **tied together hy iron 
** rings, BO as to form a network with which the part of the 
** bank which is to be preaerved Is covered to preeerre it £tm 
" corroaion/* The banks ai*o cut to a gentle incline^ tegakt 
and uniform; Lhe network is then applied bj commeuenig 
each transversal file or row at the top, and fiimhing it ni tie 
bottom at the water's edge when at the loweet. Each n>w k 
attached to piles driven into the ^rthj '* both on the side 
** touching the water, and on the raised side or top of ^ 
" bank, as well qe at the eommenc^ment and end of eaeb 
" longitudinal row by means of h*on ring®, so that the me- 
** work, when entirely finished, is fixed all round. The hnch 
'* or stones ef rectaisgnlai" form &re arranged in paral 
" both in the di recti cm of the length and breadth, so il 
" are side to side, and end to end, with more or leas sp£s i 
" between theai, but on an average about half an inch, I 

^' The bricks or etonea are then tied together both nl tie I 
** ends and sides bj iron ringSt so as to make a network of * 1 
*' length and bi-eadth regolated 'bj requirBmonfc, taking ^ I 
" point of depai'tnro the highest level attained by the wateff- i 
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A.I). 1866, Soptember 19.-^Jfo, 2407. 
GEDGtE, WrLLrjji Edwaed.— (^ emmtnmicaMon /iTjm 3milio 
Muscimco.) — {Provisio^ial protection ot%.) — " A new or improYed 
" pneimmtic Bte&m dredging maetLiiie," 

A boat to generate ateam is employed in connection wifch a 
hopper Ijoat to raise the sand or mud from the bottom of the 
water. The eteam-generating boat has elbow pipes, one ex- 
treiaity of which ib fixed to a cock on the hopper boat. The 
hopper boat has suction tubes, one on eaoh aide, also on aii* 
tnbe, and a lower sluice for delivering the collected ma- 
terial. 

The hopper host is aiUohoT-ed aatem of the steam hoat, the 
steam from which passes into the hopper boat, by the hefore- 
Tnentioned elbow pipes, nntil the hopper boat is filled with 
Bteam, On the air cock of the hopper boat being closed, the 
steam condenses and produces a vacuum in the hopper boat, 
thus causing the mud, sand, and gravel to rise into the hopper 
boat through the suckers. The cordsj chains, and tubes of the 
loaded hopper boat being detached, it leaves for the spot where 
It in to discharge its load, and another is attached to the steam 
oat and loaded in a similar manner* 



A.D, 18(i6, October 22.-I{o, 2723. 
KCEKj AiEXAKDEB CAmrEBm.—{Fromsioii€d ^mkdioii onl^.)^ 
*' Improvements in afefeam dredgeri," 

"This invention has piiiicipally J or its object to rentier 
■' steam dredgers capable of being more easily manoeuvred 

* * than hitherto ; and it coujsists in emplojing for that purpose 

* * centrifiigal or othei^ pumping appai'atus to be worked by the 
** main or separate engines, and to cause the pitjjection by 

^^* suitable paaaages or orifices at the fctein. of one or more 

Hr* etoeams of water. When the dredger is formed -with one or 

^**^ more welli for the ondlass chain or chains of dredging 

** buckets the inlet opening or openings for the acceee of water 

»** to the pumping apparatus is or are situated at the attar end 
** of such well or wells, but when the di'edger has the buckets 
'* at the sides the inlet opening is placed at the bow or for- 
"' ward part. As it is of great impoi-tance to have the power 
" of turning and generally majKBuvring such veeseb indepeaj' 
dently of the tug nsually in attendance, deflectors oi' rudders 
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' are attached to tlie ^tem orifioes throagli which the water 

' ia projected, whilst to permit of reveremg the directioji of 
' propulfiitjii either rotatory reTersible pampa are tised, or re- 
' veraing valTee are fitted to the water passages cotnmnnicat- 
' log with the pumping apparatus/* 
[Frioted^lif. No DrawingEO 

A,D, 1866, November 8.— No. 2&ia 
GEDGtE, William Edwakd. — (A eommimi^atmn from Charles 
KicolL) — (ProvUmmlprotedwn mdij.) — ** An improved method 
" of and ap^>aratus for preserving the banks of rivers and 
'* watercoursea, or other embankments from corrosion or 
" wasting." 

This inyention consists in an apparatus composed of bricks 
or atone ''forming oblong cubes/' "tied together by iron 
" rings eo as to form a network with which the part of the 
" hank which is to be preserved k covered to preserve it from 
" corroaion." 

The banks are cut to a gentle incline, regular, and uniform ; 
the network hs then applied by commencing each transversal 
row at the top and finishing it at the bottom at the water's 
edge when at the lowest. Each row is attached to stakes or 
piles * ' driven into the earth both on the aide touching the 
" water and on the raised side or top of the bank, as well as at 
" the commencement and end of each longitudinal row hy 
" means of iron rings, so that the network when entirely 
** finished ia hxed all round. The bricks or atones of rect* 
" angular form are arranged in parallel lines both in the 
" direction of the length and breadth, so that they are side to 
" side and end to end with more or less space between them, 
** Imt on an average about ^ an inch. The bricks or stones are 
** t^en tied together both at the ends and sides by iron rings, 
** so as to make a network of a length and breadth regulated 
'* by requirement, taJdng for poiut of departure the highest 
" Icfvel attained by the waters," 

CPrtnted, -«, No Drawings.] 

A.D, 1866, iJ^ovember 10.— JTo. 2931. 
BOKNEVILLE, BJENEi AoBoaf. — (A commmiicaiwTi from Jea^s 
Loiiie Y&rgTiiale mul Julie^i AppoIUnaire CJi^on^} — *^An im* 
" proYod apparatus to eatcavate, deepen^ scour, and remove 
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f * the mud^ sliine» sand, earth, shoal, gravel, itones, shingle, 
or such like Iwdies out of harbours, havens, docks, creeks, 
guts, bars, channels, waterconrses, Bluicea, hasini, lakes, 
*' ponds, marshes, and aimilai- places, " 

This apparatus ia made tip of two pnmp chambers, "the 
** valves, tho packing of the pistons, and the sucking and 
" forcing tubes, and the piece fixed at the estremifcj of the 
*' sucking tube of which are entiroly new." 

T?ie drawings show two piBtfin and cylinder pumps worked 
by cranka and connecting rods from a driving shaft. The 
valves are inclined, eo as to close themselves by their cfwn 
weight ; their lower parts are at a certain distance from the 
edges of the pistons '*to avoid that the aceumitLlated sand, 
*' stones, shingle, or other bodies prevent them from closing." 
The sucking jmd forcing tul>e3 have knee-piecea which allow 
of the stretching of the said tnljes horizontally and vertically 
** so as to place at a greater or lesser distance or height/' the 
before-mentioned sucking tube towards the desired spot. The 
packing of the pistons is made with plaits or strings of cotton, 
in order to repel the sand and gravel. Tho sucker, at the 
e:stremity of the sucking tube, " consists of half a cylinder, 
•' one of the ends of which is closed, the other end being 
•* jointed to the sucking tube ; the lower part ia closed by a 
*' perforated metal plate, which is plaeed on t!io matters to be 
** es:tracted*** A ship or vessel is shoi^Ti supporting instru- 
ments "by which the matters extracted are torn," also those 
for sounding purposes, and that part of the sucking tube for- 

Imshad with a sucker and a metric scale, " the more or less 
P Tivid immersion of which showa the degree of work done." 
I CPiinted. Stf. Drawing,] 
> A,D, 1866, 1!^ovember 15,^Ko, 2999. 

DAFT, Thoiias BiRifADAS. — "Improvements in consti-ucting 
" harbours," 

These harbours can l>o built aahore, launched, and moored 
by cables coming ashore and over capstans ; they may be con- 
nected with the shore by swivel bridges. The said harbours 
rise and Ml with the tide, having hollow complements for 
th4i pur|]ose. The oompartmentB can receive water or other 
. !t. The hollow walls tliat form the harbour present a 
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large entrance, '^ an compared with the dimetifiiotig of t! 
** iimer hBLrlKmr or water space. These hai'boure are to 
" provided with machinery, which together with the meanftj 
" of mooring will Ijc suitable for chaagiiLg the poaifcion of tin 
" h»rlx)tir to insme the month or entrance being in the moi 
'* favorable position according to the direction of the wind 
'* sefti These hai-bours in most casea a3-e intended to \i^ con«- 
" atmoted of such dimensions aa to suit the sisieof the vessdjt 
" they are to receive, the vessels being intended to fit and fiU 
'* them with only a BuMclent clearance space between tb| 
" sides of the vessels and the interiors of the harbonrg 
" admit of the yessels entering and clearing out witho 
'* jamming." The vessel has a so]f*actmg mooiing apparatnn 
namely, latches caiTied by the harbota* catch into opeuingi 
on the deck of the vessel. 

When the position of the harboni' ia to be Hrltered, pressure 
IB taken off the ring guide which seiTes as a pivot, by meani 
of the i-am belonging to a hydraiiliG cylinder. A railway m^ 
proceed fi-om the vessel across the bridge to any shore Ibn 
that may be desired. 

These harbours may also be used for the protection of 
cmSt, '* and in this case it will ofteoi be' convenient to h&T& th 
'* montJti at the side/' 
CPdiited, lO*^. UrawingJ 



A-B* 1866, I^ovember 17.— Ko. 3025. 

^EWTOK, William Edwabp. — {A canMmmktd'Um from Clmtdm 
Edward MaMcht) — ' ^ Impiroyemente in machinery for bhW 
'* marine excavations." 

**Tbis invention consists in the com.bination of a frictio: 
" hoisting apparatmi with a grasping bucket that is raised^ 
* ' lowered, closed, or openecl by the friction hoisting apparatTi 
" acting through ropes or chains,** 

A barge or vessel contains an engine that (by means 
wheels and a pin, lever^ and key arrangement) actuates dna 
connected with chains to the boom that regulates the positiol 
of the grasping bucket. " The grasping bucket is formed o| 
** two-quarter cylinder buckets, attached each hj separati 
•' joints to a metallic shoe piece at the lower ends of a pair o 
" Fertical guide poleii f * these guide poles slide as the bmdEt 
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is raised or lowered through eyes on the boom. One chain is 
to close the buckets by the action of jointed toggle arms ; this 
IB also the hoisting chain. The other chain opens the buckets ; 
by this chain the bucket is lowered in an open position. When 
the bucket reaches the bottom, the hoisting chain is drawn 
upon, so as to close the bucket and gather within it the mud 
or other material. By continuing the pull upon the chain, 
the bucket and guide poles are drawn up vertically ; the boom 
is then swung round, and the contents discharged into a barge 
by causing the friction drum to pull upon the other chain and 
open the bucket. " The vessel containing the machinery is to 
** be steadied while in use by a vertical stake or pole reaching 
*' to the bottom of the water, and guy ropes may also be 
** employed for the purpose of aiding in steadying the 
'* vessel." 

[Printed, l(k2. Drawing.] 



A.D. 1866, December 29.— -No. 3421. 

SIMONS, William, and BROWN, Andeew. — "Improvements 
*' in the arrangement and construction of dredgers." 

1st. Combining together the steam dredger proper and the 
hopper barge. The aft or forward end of the hull of the dredger 
is formed of larger capacity than usual, so as to constitute 
** the hopper cavity or space into which the dredged material 
*' is discharged from the buckets." As soon as the hopper is 
full, the bucket ladder is raised into the well, and the com- 
bined dredger and hopper is propelled to the place where it is 
desired to deposit the dredgings, " on arriving at which the 
" doors at the bottom of the hopper are opened and the con- 
" tents or ' dredgings' discharged, after which being effected 
" the doors are closed and the vessel returns to carry on the 
". dredging, for which purpose the bucket ladder is lowered as 
*' before to continue operations." 

2nd. So constructing the dredger "that it may be used, in 
" addition to the ordinary dredging operations, for the pur- 
" pose of excavating or cutting land above or at the surface 
** of the water, the sides of canals, rivers, embankments, and 
" coasts." The hull is formed with the well continued from 
midships or thereabouts right through the stem, so that the 
ladder and chain of buckets may be elevated " to any position 
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' * required for cutting or excavating under any circumstande 
A horizontal engine on board drives the chain of buckets 
well as the gear for elevating or lowering the ladder. 1 
parts requiring removal may be undercut, ''thus allowing 1 
'' upper x)ortions to break off or detach themselves throu 
** their own weight, on which having fallen in the water 1 
" bucket ladder is lowered to raise it in the ordinary manns 
[Printed, Is, ^d. Drawings.] 
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The Trnmeit jiriiited in l£<^w are those of the pcMOiu hy whom the 
inventiotiii hiiva been communicated to the AppMowito ftw Letters Patont.] 



BaUasfe, removing from rivers, 
harboars, or cttiiB-le* See 
aim Dtodgmg mactiiiieH : 
By mcams of a i?r»ne ; 
GregoTi^ 9, 

BHdge. 13, 

Goolauify^^ St. 

Shoot4ir. 40. 

Mulley and Mnson* S3. 

SnltonfftnJl iwid Bwah, 168» 

Bchoonmakor, 2<k$. 
By means of a kvef and spoons 
or KTOiipinff bueket ; 

FcuilWp, 2U 

Woodfonl. aifl, 

Bftlma. 25L 

Newtou(irdii:«?A#J,^74 

By means c»f n ii5vet atsd trunk, 

or other conttitnin^ re^scL t 

Brnrrow, «4. 

Heckfoitl, »7* 
By means of a rska towvd by a 
sleam Iko^*, 

KnilUTO. 
By means of a treadmill ; 

Be Linkire* 14, 

?cuinadLv ai. 

By mcanii of harrows i 
Tate. 17. 

By meaniiof ineUned pbn«s ; 
Gooldjni;, 91, 
Wood,34«. 
By means of tornat, pulleys, and 
caiTiJiges in a vertwal frame i 
Bladen, U. 
By means of the topoe of a mr- 
rent of wiuter; 

Hooper, 35, 
Hoopef , 36, 
Booper, 39, 
Hooper. 12. 

Bmmah, le, 
Fii^jih. «t 



Ballast, &c. — conL 

By mean§( uf the force of a cur^ 
ren t of water^-cojft^. 
Watewton, 08. 
Scamp. 73. 
Ei^mijcr. St. 
KniffLit. m. 
BchwiirtRkofil!. 13ft. 
Bodnier iJohmson)^ 15i. 
SteveriK {ntit^,Ba&m, amt 

Odche), 172. 
Campbell lUO. 
Kennard* 200. 
Mipcotti, 2^ 
Gwynne* 1860. 
Gheef bmnt, £5S. 
Robortaon, 205. 
Ctoflffe (Jtfttffffiflcw), 8*7. 
Gcdffo (JfuAruMxo), £71. 
Bonneville {V^rgmai^ and 
Chinm}, 271. 
Dnk^ worked by capstana i 

Gregory* 9. 
DmRs worked by hydraulic 
nreitses; 
BcUford, m. 

No Speeijicatiou caroU«d i 
dJuKm, 1. 
Gilbert 1' 
fihotbolte, 2. 
Gai»on. 1 

TyppoTMid Gaaon, i. 
Speiioer, 3. 
Hill, 4. 
Vail Berg, *, 
BayUe, Ow 
Lee, A. 
Poynti, 7. 
BumpstedfS. 
Allt^lc, U. 

BaJJaat, vesselB for receiving 
and discharging ; 
Fownoll, 8* 
Oolemanj il. 
Lidd«U, 13. 
Bnnw, ISu 
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Ballast, Ac. — cont 

Bobertson, 26S. 
Gedge {Musciaeeo)»U7, 
Gtodge (Musciacco), 271. 
Simons and Brown, 27fiu 

Beacons. See Lighthouses. 

Breakwaters : 
Fixed; 

Bentham, 46. 

Brown. 78. 

Potts, 80. 

Bruce, 91. 

Beardmore, 92. 

B4rard. 107. 

Perks, lis. 

Smith. 119. 

Glover, 127. 

Abemethy, 187. 

Calver, 158. 

Scott, IW. 

Benby, 160. 

Scott, 160. 

Johnson and Weill, 161. 

Bichardson and JafErey, 165. 

Tuck. 168. 

Webb,'187. 

Gibbs, 189. 

Miller, 191. 

Gibbs, 194. 

Stranffman, 197. 

Newton, 206. 

Couvreuz, 216. 

Baly,220. 

Bowson, 226. 

LiddeU, 241. 

Stoney, 246. 

Pomess and Uoore, 248. 

Newton {Glover), 268. 

Pleating; 
Wlute,69. 
Waterston« 68. 
TBy)er,70. 
Sleieh, 76. 

Tayler and Smith, 77. 
Brown, 78. 
Borrie, 89. 
Smith. 96. 
Bade. 110. 
Vaux. 116. 
Macintosh, 117. 
Hays, 128. 
Sleigh, 166. 
Grant, 186. 
Macnamara, 198. 
Giles, 20a 
Tamet.225. 
. Markham (Jfc/wr), 252, 

Buoys, for. marking conrses 
and mooring yessels : 

Trevithiok and Dickinson, 

43. 
Pim, 77. 
Ttt^ler and Smith, 77. 



Bnoys, Ac. — eoni. 
Brown. 78. 
Holdsworth. 88. 
Bade, 110. 
Newton. 142. 
HamUton.148. 
Lenox, 140. 
Ghowen, 161. 
Stoney, 168. 
Feam,171. 
Newton (ijfetf), 183. 
Brooman {Vanned, 183. 
Sutton, 202. 
Bamsoll, 208. 
Lyster, 219. 

Bourne (Sampson), 250. 
Markham (Jf^Jvot*), 262. 
Atherton and Benton, 253. 
liddell and NewaU. 263. 



Ci^issons : 



Aldersey, 8. 

Levy, 16. 

Wefdon, 21. 

Trevitfaick and Dickinson, 

43. 
Ckmgreve, 49. 
Kq7mans,00. 
Deeble, 00. 

Gibbs and Applegarth, 64. 
Tayler, 70. 
Bush. 74. 
Beardmore, 92. 
Wild, 98. 
Slate, 100. 
Dundonald, 110. 
Vaux. 116. 
Kennard.118. 
Pauling. 129. 
Winder, 141. 
Sleigh, 156. 
Hockin, 167. 
Homersham, 161. 
Edwards, 178. 
Gibbs, 189. 
Gibbs, 194. 
Banks. 214. 



Mallet, 221. 

Symes, 236. 

Shaw^288. 

Jennings, 289. 

Potter, 240. 

LiddeU. 241. 

Heathom, 244. 

Oampbell, 247. 

Pumess and Hoofre, 248. 

Shaw, 249. 

De Bergue, 365. 

Law, 261. 

Scott, 268. 

Canal boats, transferring from 
one level to another. See 
Locks, construction of ; and 
\ "Lw^, ^ofc^fcltnteB for. 
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Cbnals. Bee IHggiii^ 

Dredging mjhchiiieB ; «nd 
KmhanlnnffTitH of livers, &c 

Goffer-dams: 




BoedExier, 212. 
BmDka,2i3L 
SoDdmer. 216. 

lbnet.221. 
AppietiraiMlTa; 



GimTing docics; sod WfSb 
docks. 
Dredging TnfiMneB. See a20o 
Ballast, TesmoTmg^ ^bc : 

Actoated ly % ilm niwel ; 
Aitken,81. 

BncQwit w i U ji < | |lil (ylmders 
for; 
Bobertem,lK. 
Xo SpedficMiQB cnnDed ; 

With « ctem ^vbed and 



Kin&JttL 

Dams, not inclnding coff^o' 

dams: 

GsaoD,!. 

Shotbo]teb2. 

Typper and Qaaosi, 2. 

SpaDoer.S. 

Alderaegr.S. 

Nadu 211. 

Qnpffy^U. 



Boeidmer, 212. 



H cad.2M. 

Stepbenaoo, 217. 
Shaw, 210. 

Wood.2G8L 

Digging canals, Ac.i 

Baylie.5. 

Newton, 71. 

Brent. 84. 

Hamilton. 87. 

Ciirtia,112. 

BoiioiiM^12S. 

Barrat and Banat. U2. 

Brooman, 198. 

Pottin9er,16B. 

Wright {Onufreux amd 

Combe), m. 
HodmStt^ 
Wo^LiM. 
Boheitson, 285. 
Simons and Brofwn, 275. 

Docks. See Dry docks ; 
Emptying docks ; Floating 
docks ; GaiteB of. docks ; 



Gregoiy,2L 
OQlenBM.ll. 

Tate.l7> 
Holies, 9ft. 

Tiaud,llS. 
0>Uen,118. 
Toc^lMw 
Tuior,lfit. 

Hoilnoii.178. 

ComU),\m, 
WiBKStMH 

S«a™««nd8h«c9r,2iS. 
Kilt, 271. 

Willi a 900011 ^AmI; 

P6w]»U,8. 

BomMft. 
BiidtaMan,a. 
Wood, SSL 
Wood,2ik 

^^^ *^ ^^ •*«• •"««*^ 
meni; 

_ Hill,lS4L 

WoitoMwithn^; 

Bayfe-.e. 

lI>U€;jaiid)lwon,88. 
Dry docks, oonstmetion of: 
Kewton.122. 
fcm«^[,138. 
HiUer.ie*. 
9umpben,l«. 
Baiik^214. 



Newton(3^i|^t»),2i(>. 
^282. 



Hodge, 22S. 
Newtoi ^^ 
C!ait,l.„ 

Embankments of rivers, har- 
bonrs, or canals, construc- 
tion of: 

8botboUe.2. 

NwbeU,l«. 

Ashton,ia. 
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Ob^b of locks s 

Matthews, 44. 

Smitli, 72, 
Wild, ys. 
Roberts. 104. 
Ikjnftlclson, X08, 
Mallfjt, 109. 

112. 
Pcaooclc, aw, 

GraTing docks : 

Pitcher. BP. 
MitchtlJ. ei. 

Watt, 9fi. 

Tttj1or< 111. 

Graiit)«im^ GraatliaTMj and 

Clark and Tuck^ 140. 
Wllliums, l^. 

Smitli {Kptiiroi^U l^>7« 

EerriGrj 203. 

Gedgc l(7(^r(r»5^iit), 205. 

Gridirotia, *?eti Babmg ve&eels 

out of tlae water. 
Harbours ; 

Constructimi of j 

Typ^H?!' QJld GrASDn, 2t 

WiDdsor, Pitt, ftnd Draper^ 7» 
Benfchaiu. 49. 
Brnmnh, 48, 
Btelile, 00. 
Bremner, 82. 

Macmtoslii 07* 
ForkK. 113, 
Smith, lia 

CaJver, 15S, 

RiohAi'dson itud JifTrey, 105, 
Bavioif ( J^aucf lisr) , lOtit. 
Be BoQHBoiB, lEO. 
Glbhs, im. 

Gibbfl, tB4. 

StratiKmuiii 1^^ 

Bowisuiij 3^20. 

Markliani {Mtylmr}, 2S2. 

JJaft. 273, 
Ilciiu>vin(< j^hoals tJiprelrom by 
thfi power ttf ihfl tiUu or other 
current of WRtuti 

Hooper* SA. 

Hooper, 35. 

Hoopcfj 34. 

Hoo|3or, au. 

Br^miier^ 8i2. 

Cole &nd Holt^ 104* 



Harbours— cojif. 

XUi^moviiiff shon-ls from — eont^ 
GhourhrtLut, 2S£. 
Bonnev LUc> ( Verfffti&is and 
CMroii), f7a» 

Hopper boatfi. Bee Eall&et, 

veeaela for receiving and 

dischoirgiiag. 
Jetties. See Piers (laudiug 

Btages). 
*' Jowett'a " apparatus for 

clearing watercouraee ; 
Fflriuh, 03. 
Landing stages, Sm Piers, 
Lis^tLters. 8eG Ballafiti Teesela 

for receiving and discliarg^ 

ing. 

IngbthouBeBj constnictioii of; 
M oxon, 5S, 
Deeblc, OO. 
Bush, 07, 
Bush. 74. 
Browu, 7S. 
Smith. 95, 
Uuiidirtuild, 103. 
Miillct, lUO. 
FerkM, 113, 
I>ouglass^ 127. 
Hamilton. 14S, 
Letit)!^ 149, 
Murphy, l,"*^. 
Coijinet, 176. 
JJewtou {Ltfte)f 183, 
Kflwtoii i^ehojield and 

Newton [SehoJUld and 

SchoJUM]. IBS. 
Btrauipiiati, 197. 
Smith, 1Q@, 
Johnson. 233. 
J>ou(^bati> 237. 
Stoncy. 240. 

Athcrton and Benton, 2S3. 
DoBerKue.255. 
De*ne, 2G7. 
Moody. leoO. 

Liddell and Kowi&ll, 103. 
JDtimie, 204 
Scott, 20«. 

Locks, cons traction of, 8 m 
aho Locke, sabetitutes for ; 
Grates of locks ; Sluices of 
locks : 

Gaaon, 1. 

Typper and Qaaon, %, 

SpeJiCoi'* fi. 

Flay (uir, SO, 

Price, 27- 

Clay,30. 
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H Looks, conatrnrtion of—tumL 


Piel^i f^riTiKtT'nrtifitt nf'—eilnL 


■ BoalL Civkfloiv T^thun, 




H •ddMtOlt^h.^?. 




^^m. ho^n, ^. 




^^B MAtilKrws, M. 


' ;h. 


^^H BeiiltuAiu, 'UJ. 




^■K .SSSi^^i^-"- 


V'lar.- ij^itn,t05,| 


^^^^V^ Bi|gOt.5t, 


Ih- !• 


^^^^^H M«4i1vi 1 r»U 54. 


f- : . ._, 


^^^^^^ Boi^rlfl ( Or&etaer* ] , M. 


• ''^. 


^^^^^K^ 


'"t. 


^^^^^^B 


iri(l^\/tt, 2»5. 




,237* 


^^^^^m' 




^^^^^^1 


>, . •■ , -. hU 


^^^^^H 


1- 1 : r . 1 • .-. rii k! Mooro, 346- 1 


^^^^^^^1 


'' ■' ' ' " ' '\ J*55. 


^^^^^^ 




^^^^|[2 uncL Eo1)ert«Q(np 


L^ OfplAiseAi 


■ Locki; subititntea for : 


Applcfnftli* W. 


^^^H Aifr»]dnt S. 


iiLisri. 7i. , 




HmTi-^ S»- 


Hiiirlios. lie. 


^^^^H_ W^Xikii 1 H n . 


Sntitli, U», 


^^^^^H GtiM-iu ^i^ 


Gemrd, 123. 


^^^^^H Bow land and FldEcrtng. S4 


AdAOisQin, 12$, 


^^^^^H F P U tjiu ^. 


Deiwiy* 15©. 1 


^^^^^H 


Piii:^ and Lunglcy* ITS. 


^^^^^1 Chf?ll n n *l NicUiqU b, 32. 


SflYnsTT, 17^. 


^^^^^H 


- f - -, 


^^^^^B Rr^dtlolL 


, 


^^^^^^H HucUe^UH 1 k d&. 




^^^^^m Mucimm. m- 




^^^^^^^H Woodhousp, 41. 


iSehi^M Old 


^^^^^^f Wc]€dbr>;iHT^-. 44. 


'i.Tjn. 


■ ' ' '\ 


Ke^ f^ld tn4 




■S^-' 


rrulL-i'tiill/fil. 




Brovmrll, CI 




Grtthatufe, fl7. 


- f. 


Bemlou lUifl Smitli, M, 


li<j\v>Aju. T^&, 


Slali?, ITO. 


StBL'k, J227. 


Graliattup, 144. 


Gi-eavtwi* 247. 


Addtulii'ookt.i* ITI* 


MjLTklmm { Mi^Imr) , £6£. 


Beikr, 21)1* 


Kolx.thfmi, 2m. 


Piers, construction oft 


Piles: 


^°^^\ 


CoQstruHaari ot i 


Nitrlspll 18. 


Nrjsh/211. 




li-MirHiitTi, 4fi, 




Jiff^iiLlirmip 47« 




MoxoD, 6S. 




Potts. ^L 




Bi^mnvrt ^i> 




Knifflit. m. 


Siiiiili.ICK 


Brntx, i»l. 


Wihl m 


Beardracin?, M, 


Mfillct IfMJ. 


ThiTni^onalc!, 103* 


Kt'titiiml.llR. 


Kt'iifiard, 118. 


Douglass, 127, 


Ikimrlnss^, 127- 


KwiiHAS^I. 133. 


P^UJiDg. m. 


J 
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S!V 



fykt^txmL 



kir^ 

Woodford. f1«. 



Del . 
lionrhMfcgy. 



Cart i^i'' Tii-J, *--•?. 

K:f=»;rwitn. "l-C 
V^:.; in*.* /•;''. t i.-n. *«L 

Ss.."-. >"/■*■ -■■II "-■ir 



t »• v>,*'»'iKr Tie. 



Manwill and lb:: veC 2U. 



Dnving: 

Foori.i7<. 
Woodftvd.21«. 

Diniiiir uid Bakinr: 

FHitiii.10. 
LeLixdeK,14. 

WdUTSL 

DaiicHi,75. 

Xaniifth,79. 

BrmuKr. SS. , ^ 

Clufce; Freeman. &nd Var- 
lej.85. 

c£^e and Xotley. S6. 

l7evton,96. 

KjB,9T. 

Kye, 101. 

Andrews, 106. 

SoberUon and Howden, 

129. 
Xorriaon, ISL 

BiaBona and AThite, 14L 

Bentl^y and Akock, 145. 

PMtinger. 109. 

Bodden iPilkinffton), 174. 

Woodford. 216. 

ICanwell and ManwcU, 2&L 

QnayB. See Wharves. 
^Saisiiig vessels out of the 
water. See also Floating 
clocks ; Locks, sahstitntes 
for: 

IKoflrtony 66. 
Pitcher, 69. 
]imer,96. 
8oott,100. 
Kevton,105. 
Law. 128. 
White* 182. 
Tomball. 185. 
GOulClSO. 



I.ii'-m V!ts 



Eeservoir^ : 

Rivers, ciear>i::i: :t v.jAfcVA*: 
navigahle. >:•: iviillAs^.. 

Biver walls. >• Ev.'.hK'.'fc* 

ments. 
Hocks under wai^r. Vroikv.*^ 

Screens. >:V l>rvAk'wri*u'T^ 

Sea walls. <- »,v,^div,V- 

ments. 
Slips. ;S!V K A •<:'.',»: vv^^5w*> 

out of the w^\u*r 
Sluices for rivers ; 
Gaav.i. 1. 

lUxnv- W. 

Parish. *V^ 
Afflivk. v\> 

Xasuvv:h. ;\^«s- 

La^ wr.vv s- ', A \ .*^ t\v w. 

Waller. l^V 
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Slnices for riren — eont 

Treeby.UA. 
Diimid.188. 
Ciianliart, 211. 
Roecknar, 2L6w 
Uonial].2S4. 
Wood. 290. 

Slnices of locks : 



Ty^wr and GMon, 2. 
Spencer, S. 

CoDgreve,4e. 

6nhftme,67. 

Lawrence and Lawienoe« 
112 

Watercourses. See Ballast, 
^removing, Ac. ; Embank- 
ments of rivers, &c. 



" Water plongh": 
Gilbert. 1. 
Gilbert and Freeae, S. 

Wet docks, constraction < 
Windsor. Pitt, and D 

7. 
Adoodc,68. 
Watt. 99. 
B«rard,107. 
KaUet, 109. 
Perks, lis. 
Button. 175. 
Strangman, 197. 

Wliarves. See also Piers 

Ashton, 19. 

Benthain. 46. 

l>eeble, 60. 

MiUer, 191. 

Clark (De Lapparent 
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impi Sto. Tccii «ac ^nx LVinr '^ /^ 

1 SPEciPiCATioxs "X rs'^'vr.^j.r:^ .' ^^r-* ^ 

dqMMOcd sad Hcit iatft«ir -iii^ rv^^J '^^ .« - .>^w^-u.^ 
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ISDKXES to PATESTS r^ rr^rTT^ /: --'-^ '-- -^ '-^ "- 
AJ). 1617 » OeKT-Jsr . »j;i ^ 

1. CHROSOLOGICAI. :-~ ?-Z: i ^.- />. /*-»¥« ' -" •** 

>^ SDBjBCT-XATTCc nr,?!:r ; -..a ^ -«*^-* -** "' 

Priee KL H^l ; '■»• vmk: -' -> vf 
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INDEXES of APPLICATIONS for PATENTS and PATENTS 
GRANTED under the Patent Law Amendment Act» 1852. 

CHRONOLOGICAL INDEXES :— 
For 1852 (Oct 1— Dec. 31) and 1853. (258 pages.) Price lis. ; 
bjpost, 128. s. d, s, d. 

1854 (167 pages), price 6 0; by post 6 



1855 (188 

1856 (189 

1857 (196 

1858 (188 

1859 (196 

1860 (209 

1861 (215 

1862 (287 

1863 (220 

1864 (222 

1865 (230 

1866 (239 

1867 (254 

1868 (274 



9 
2 
2 
2 

8 
1 
7 
7 
2 
7 
7 
7 
8 
2 
8 



{For continuation see CHRONOLOGICAL AND DESCRIPTIVE 

INDEXES.) 
ALPHABETICAL INDEXES :— 

For 1852 (Oct. 1— Dec. 31) and 1853. (181 pages.) Price 13«. 



by post, ISs. Sd. 



i, price 7 

7 

8 

8 

8 

10 

10 

10 

11 

11 

U 

11 

11 

12 

13 

13 

12 

2 

2 



8 
8 
8 
10 
11 
11 
12 
11 
11 
12 
12 
12 



1854 (119 pages) 

1855 (129 

1856 (143 

1857 (153 

1858 (148 

1859 (188 

1860 (203 

1861 (222 

1862 (240 

1863 (218 

1864 (220 

1865 (236 

1866 (243 

1867 (258 

1868 (291 

1869 (272 

1870 (242 

1871 ( 52 

1872 (61 

1873 1 ^**^^s^®^ ^^^ N®- ^2» Chronolo^cal and Descrip- 
1 QTA r *^^® Index for these years, pnce 2s. each ; by 

J post,2«.4rf. 
1875 (64 pages), price 2s. Od. j by post 28. l^. 
{For continuation see CHRONOLOGICAL AND DESCRIPTIVE 
* INDEXES.) 

SUBJECT-MATTER INDEXES:— 
iS'or 1852 (Oct. 1— Dec. 31). (132 pages.) Price 9#. ; by port, 
98, 7d. 8. d, 8. d. 

1 853 (291 page&), igifwife \^ ^ \\3»i -^"^t \^ W 
1854(311 „ ) „ '^^^ ^ .. '^•^ ^ 
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(^^2 pages, with 7 pages Index 
Fries l«. iid. ; hf poet, £*. tiL 
(SOS pages, with 7 pagea lodes 
Price U. Srf, J by poit, 2*. id, 
(lis pages, with 6 piges Index 
Price U, e^ J by post, 2s, 
(182 pAg«s, With e pages Index 
Priee U,Sd,; hj post, 2#. 



PSt I870« la the fo]!owiti|r qt 

L Quarter ending 3 1 fit Mairck 
of K&ipes = 229 pagii&) 
S. Qtiarter ending 30th Jmy^, 
of Names ^915 pages.) 
3» QnartcT ending 30th Sept. 
of Names ^ 174 pages,) 
4. Quarter ending 3lBt Dee, 
of Kamefi = 188 pages.) 
CHRONOLOGICAL AND DKSCRIITIVE INDEXES (eontaimng 
the AWidginent* <?f Provisional and Conjplete Specifications), with 
Indexes of Names and Sabjeci Matter. 

For IS7 1. (792 pai^es, wiih 77 pages Indexes of Names and Sub- 
ject flatter = 669 pages). Price 19«, r hy po»t, 20*. 9</. 
For 1872. (875 poge^t, witli 92 pages ludejcea of Names and Sub- 
ject Matter ^ 96S pages)* Price 19^. ; by post, 20** llil 
'BoT 1873. (928 pages, with 12G pa^ Alphabetical and Subject* 

matter Indexes « 1,054 pages). Price 19ff.; by poetj 21«. 
For 1 874(954 pageSjwith 52 pjigei; Alphabetical Index, and 103 ptgee 
Snbject-nmttei: Ludex* = 11119 pages)* Price 20«. 8rf. ; by poc^ 
22*. 8rf. 
For 1875, Pttbliihed on Friday in each ^eek.and forwardedi pott 
free, to Sabacribers. Terms 30«. per annum, Snbscriplioni 
received at the Sale Eoom of the Patent Office, where &l«o single 
copies may he obtained at 4iL each^ except ^e Na, [31] contain* 
ing the Alphabetical Index for the ytar and the eondnding 
No, [.'ia] (contfljDing the Subject-matter Index Ibr the year), 
which are 2*. each. Post Office Orders to be made payable 
at the Post Office^ Diancer}' Lane, to Mr. Bennet Woodcroft, 
Clerk to the CommlsHioner^ of Pa tents, 

IIL 

ABR113GMENTS (in Cla-ises and GhronoIngicallF arranged) of 
SPECIFICATIONS of PATENTED INVENTIONS, from th« 
earliest enrolled to those published under the Act of IS52, 

These books are of 12 mo, &i£e, and each is linuted to inventiont of 
one <?la5s only. They are fio arranged a« to fonn at once a Chroa^o- 
^cal, Alphabetical, S abject-matter, and Reference Index to the clasi 
to which they relate, Inventof s are strongly recommend ed, befcsre 
applying for letters Patent, to couBult the classes of Abridgments of 
Specifications which relate to the subjects of their inventions, and by 
the aid of th^e works to select the Specifications t]iey may consider it 
necessary to exaniine in order to ascertain if tlieir inventions are new» 
The prf/ace of each Yolnme explatna (in moet cases) the scopt of 
the *«eries of Ahnd^rmciits which it ccntiiins- 

The following series cf Abridgments do not extend beyond the cod 
of the year 1866. From that date the Abridgments will he fouad 
in chronological order in the " Chronological and DescriptiTe Index" 
(««! Section 11. of this List of Work&). It is intended, however^ to 
pubHsh these AbridgmentH in c^a£ses as soon as the Abridgments 
of all the Specifications from the earUeat period to the end of ISfif 
haYe appeared in b classified form. Until thiit takes place the 
Inventor (by the aid of the Bubject Matter Index for eacli year) 
can eoutiniie his examination of the Abridgments relating to the 
subject of his invention in the Chronological and Descriptive Index, 

• 3!be guhject-matter Index ma^ \k punAiajiasA. ifs^«c«SJt\g is a bhio oerer, 
prim 2*. ; by post a*, U d. 



I 




np cinsses &ireadff pnbUwhe 

i3f D PlfltH, r^ricf Is,, by post Ij. 2rf. 

5. Se'i^oeiO AXii KMiiKon>G£tt>6 {2ttd i?dieitm) , jir\e& U^^d^i b^ post Iff. 9<f. 

3. MiJfUitE* i^riet' -ki., by jKJAt firf, 

4, Pbesbkvation o» Food, I'art I„ A.P. lasi-lSSB, price ^., by post fiif.— 

Piii-t II.. A.D. lB5^-lSfW. priRo fid*, by post 7*^ 

6. MASlfiB FEtopcieiON, FarUL^llM & III.» A.D. Ifll8-1B37, price la. I0d.,hj 

post 2i,ld.— Fnirt IV., A,D. 1857-lS«a. price U. 10 J., by t>cwl 5£s. 2d. 
«^ MjiSfUtACTUBB Of IKOK ANP Stebl, Parta I., II., A II l« A.I>. 1621-1857 
piice U. ltd,, by jKisl U. bkd.—y^itt IV., A.D. 1857-1865, price 2*. 6d,, by 
posf 2*. St/* 

7. Aipa TO Locomotion, price M., by post 7d, 
&. BiJSikaii CcTLf i;el£, pricei gcf., hy paai itid. 

9, WiTCMJie, Clocks, A sj> OTiiuit Timekeepers. Part I.. A,D. 1651-1856, price 
8d..by poat UK— Paj-fc II.. A-I>. lS&7-lS6d. price Sd.. by poat 9|d. 

110, FmE-AEMS JISI> OTflEIi WEAl'OJfg, AMMUNITlOif, ANiJ AcOOUTKElOiJitS, 

part 1., A^a 15S8-lSflS, price U. 4d^ by post It. lid.-V&rt U., A.D. li6«- 
1B66, price £«. 24f., by post 2j. 6£i. 

111, Fapeji. M ait d fact triis of Papee, Paftedoasd. Antn PAPtaa-Mlcttft, 
J*art L, A.D. ieti5-lS57. prion lOJ., by post 1a— Part U., A.D. 18i5a-1866, 

price 3j. Bfi., by pos 1 3*^. lO^ii. 
^ 12. PafEH. CrTTlJi'f^. FOLPIKO, ah D OHNAMENTIEfS j lVCLUmW& EXTEIjOFSI, 

Carps, PAFER-tCAiraixaH, Ac^ price Bd„by post 1(M. 
1S» TTPoGRAFnic, LiariiocuAiiTJC. & Plate FitiKTiJJG^. Part I., A-D. 1617- 
1857, price sJ*. 8*^., by post ^r. 3rf.— Part II., A.U. ISSS-ISUI, pri(?a 2j., by 
poet 2s. Qd* 

14, BLBAcnisa^ DreiNO. aud I^ristinit Takns and Pabkicb. part L.A.D, 

1617-1^57, prii«e llj. 4i^., by post 4*. Id.— Part II.. A.D. 1858-1806^ prica Sf. 
by post B;r. ^d. 

15. BlSCTRICITT ASU Mjf^NETISM, TPEIR G JEITE S ATIPFT ANP a PFLlCATIOUa, 

Part L, A.U 1766-l8n7*p»'i«<?!^' ^^^ i^.V' Pos^t a*, lid.— Part IL, A.l>, 1858- 
1S66 {ittti edititiu), prltui 2*. 8d., by pcwtSj* M. 
J6. PmSPAMATlOX OF iNfili-HUUflER AlfP GUTTA-PERCHA {tnd ediiiutt), 

i priu*) l*.i£/., by i>oat 1^, *i(*. 

117. Peodoctios awu appucat[ofb of Gab, Pi,r& I., A.D. 1681-1658, pric« 
' £f, 4d^ by post 2s. lid.— Pa,pt 11., A.D. 1858-1868 {tnd edition) tV^im 2*. 4(i. 

bv post 2s. H\d. 
IS. Metaxs asp Axxots, prioe It. 10d„ by post 2*. Sid. 
IW. pMOTOfiRAPiir, Part I.. A.D. ieaa-185». price Bd., by post lOA— Plart IL, 

AJJ. 186(»-18«6 (2aei rdituiii}, pHoe lfl(i., by post llld. 
IW, WEATiNPr, Part 1., A.E. 1620-1 S53, price 4*., by poat 4*. Hid.— Part II., A.D. 

3860-3S66. prieo ^. 8d., by poat, 3*. Id. 
21* EHIF BriLPiNS, Repaibins. SffSATHiNS, Lauhching, &e., Part U ^-P" 
1618-186(1, prk^e 2i. 4^,, by poat 2#. lid.— Part II., A.D. ieci-iafl6i price 
2*. er^.p by priijt 2s. lid. . ^ ,. „,j t,^t, 

22, BsiCEH AXD Tti.es. Part I., A.D. Ifllft-lSflO* price 1*., by postlt, W.-*PiUft 11, 

A.D. 1861-1860, pritii Bd.. by post Hd. 

23, PLATiSft OR COATTNfi ^lEfALfl WITH Metam, Part T., A-B* l6a7'-lftW. 

pric« lOd., by post U. Ofed — Part LI., A.D, 1&61-1806 {tnd edition), price 6d. 

By post Td. „ ., . ^ 

g4. PoTTEar, Part t., A.D. 1620r-l801, prioo lOd;, by post 1*.— PMt II., A.D. 

1862-1866, price M, by ppst 7d, .... . .^ . , 

2B. MEPiCiNE, SuiiOEBT,ANDDBNTiaTRT (2ttd crfi^io«) i pdc* 1*, lOd., by pofit 

26, Music ASU Mfejcal Iii5TRtTMEKT8(2»wicdfjfwJn), price U.10d,.by powt 2*, l|d, 

27, Oris, Fatb, LuBKiCAirTS, Casdlbb, aetu Soap {Znd editwn), prico 2*,XM., 

by poKt sif 4d 

28, 8P1KKIMG; itrcWplHa TUB PKEPARATTOTr OF FrilROUB MAtTEttlALfl, AKD 

THE DooTiLrJ^o OF Yarwb axd Tfreaps, P»rt !., A.D. 16a*-1863, pn«s 
24*„ by post i5*. fid.— Part II., A.D. lS6*-iettfi. price 2*.. by post 2*. 4tl. 
20, Lace ake otdee Loopbp awp Ksxted Fabrics, price Ws., by post lft#. erf. 
SO, Preparation ahh Comupbtiow of Fuel, price 17j*, by post 17*. &rf, 
»1, EAisiNa, LowERlwo, AHP Weishikg {ind edition} price 3*, Mnby iMtst 

32, Htdraclicb (tnd ^UUm], prioe 4*. Sd* by post ft». firf, 
38, BAiLff ATI (f*«f «fi«o«)* price i*. 6d„ by po&t Kf . lid* 

H. iAI»PI*SBT, HABVB8I, BTAAIS TiTTIVaf, &G.» prifiO U., bf poti If, Sd. 



35, HoiJjfl AMn VfAtn, price 1*.. by post 1#. 2d, 

M. EanxjES, Yij^DfJcra. AjtD AqtrEi>i7cra, price 10^ bj po»tl#. 

37, WEiTirra iHflTKUMSHTs Awi> MATEHiAifl, priofl lf.4(f«, bsy post 1*. TdT* 

SS, Eauwat Digitals jjtd CoMMUiriCATiNa AfpajlatuSp price 5i. lOd., bj- 

39. FuKiriTraE asd Upholstbet, price s#^ by post U. id. 

40. A0ii>s» AxEAiiisSi Oxii>]i3, A^p t^l^TH, pTit^ S«. Sd., by post 4ff.34. 

41. iasoR:ATiTics,pme4d..bjpoat 5d* 

4a* PttEPAHATIOlT AHTJ UhK Of TOBACCO, pril^lOdM t^ POSt U. 

43. BooES, PoETPOLiOtip OARD-Vi^HEB, Jfec* pfite lOfl, by post ll, 

44. L AMI'S, CA3f II LESTlC2fi.ClHJJTDBLIBEa, AITB OTHBB LLLUMja-ATOtet APPl* 

KATTTB, price 2*. 6d^ by post !£j. Ifrid. 
4G. Kkedies JlKD Piss, price Gd^ by poat 7d. 

40. Oajceiaobs & axH^E V;E£rici:Ea foe Ratlwata, pric» BBJBd,t by iK}st,ll«.4^ 
*7. XJi)rBEF£.LA£, pAHAfiOia, AWT> "WAiKtif Q STiCEfl, pHce lOtl.* by post ll|d 

45. SUGAB, price Iff. lOrf.* by post 2a. lid. 

49* Steam E^gt^m, ?&rt 1, (in S tfol%)» A-D. xmg-1859, pri<?e 0^. M,, by pewt, 
Ws. lOirf.— I^arfc ri. (iij 2 vols.), A.D* 1380-1866, prit:e Jji. lOsi., by post 51.74 
IH). Paustb, CoiOL^Ra, a:jd VAEiriBiiE3, price Is, lOci., hy post 2ff. Urf, 

51, Toys. &amss^ awi> EarKEcisBai, price !«., by post 1*. 2d, 

52. Yentilatiox, price 1*. lOd.* by post 2*. Oirf. 

55, Faeeieeti ijrcLrurpro tkb Medical a^p Suiaai cax Thbatmbmt Of 

iJfiMAifi, price Is,, by post Ijt. ijd* 

54, AExraxs' ljf8xauiO??rr3 asd MlATHHiAts, price lOd., by post Ij* 

56, SSIS3. HitJEB, ASD Leath-eh, price 1*. 6d.M by post la. ^kd, 

56. PEEPAinfa- Aia> CuTTiaa Coek? Borruso^ LiqtrrDB; EEomnTG Aur 

OPEB'iirO' JJoTTLEs, Ac, ptlce l4f, M.^ by post. 1#. 9d. 

57. BuirsHUfo a\d fiiATEEPiw<*. price Is., by post, 1a 2fi. 

55. Nxtifi, RrrBTB. IIolts^ Bcbbwb, Nuts, akd Was^eeb, prii?© is, 8d., fcr 

post. Is. llifJ* 
5®, HiifGEB, HisraE JorjfTs, and Uooe SpfirEae, price S*/., by post, 04c?, 
liO. LooEB. Latcheb, Boltb, aud eijuiAE FAsissiNoa, pri^ 1^, ed,, by pwt, 

1*. 9d. 

fll, COOEIKO, BBEAP-MAKIN0, A3TU OTE^ Fe^ABAHOIB' 05 COrPBCTIOKEBr, 

price Is. Wd^ by jKJst 2*. lid.. 
62* AiH, Gab. asp othbe MoinrB Pow»tt Ett^JITES, price Is. IM., by pqif 

a#. lid. 
6S. Watee GiosETS. Eabjit Ct^obets, UETJiALfl, &c„ prioe 1M.» by post. 1*. 
64* Saf^s» Steobtg Eooms, TiLta, apth sii[il.ve IlBPosiTOEiua, price Gd,, by 

poatj *Jil* 
65. I^EAEnr© AppAEEi.. Drvisioir I,— Heajj Cdveeistrs, price 1#. 4d., by 

post> Is. C|*i. 
fi6. "WsAsists Apparel* IkiviaioN II,— Body Cotieisgs, price 29. fd.* by 

post g*. B|(?. 
07- TV'EAttiNG Appa:bel. Ditihion 111*— Poor CovEBissa (tft PfTuriw of jw** 

iiaraf w»J * 
flS. WsAnrHQ- Aptaeei. Dmaroir IV,— Deebs Easteiungs ahd Jewei- 

LEST (ti* OTwrsd (i/'pi'fiparfl^ioi*), 
m. AtfCaoEfl, price ijrf,, by post 7d,, 

TO, Ma XAiirc Pipes and T UBEa, price Is, 8d,» by po 1 *. lid* 
71* Hisiiffi, QvASMTiNO, Ti;s'NEiii»&, AM i> WEiJi-BiiiKiir&, pHo& li. 4d*, tqr 

post 1*. O^d, 
7S. MtLKiKG* CntTENiiss, ANB OimEaE-MAEnre, price 6d., by post 7d, 

73. Masts, Sails, Bma^iNG, Ac; ikclu-dinu Apparatus foe IlAiiXif& ami 

liOWEEiEii Shjps" Boats, price 1*,, by post Ij* 2d. 

74. Oaheb AMU Babrblb^ pHc« 8d*» by pout eid* 

75. Ste^botcf Aao MAhtEtTvEiaQ VEBaEi^;, mice ls„ by poet l^s. 2d, 

76. Optical* MATJiJEirATiCAL^ aj-d otieke Phxlobopiiical Insteumests 

iNCLiTDixa Naitticaxi* AsTKOsomicAx, AffP MeteoeolooicaIi iTf" 
emuuEaTa, pritje 2*. lOd*, by post 3** 2d. 

77. E AEBOtTEB, Docks. Oajtaxs* Ac, price U, M^ by ptiat 1». 4d, 

^ K0^ to ths oontcnis of the alove iMlumes ^ Ahriiiqmmtts will hcj\mnd0i^ 
paijfis n to tL\. 
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^MMI8SI0FERS of PATENTS* JOURNAL, pablisliM on tht> 
evening* of Tuesday and Friday in each veek. Price 2rf, ; by 
Post, 3af* Amiual Subscription, inclttdiug postaj^e^ S3s, 6</., which may 
be remitted bj Post Office Ordet^ made payable at the Post Offitei 
Chancery Lane, to Mr» Bennet Wood crofts Clerk to the CommifsioQerii, 
Patent Office. 

Contents op Johknal. 

10, Patents on which tht isevcnth 
j«ar*3 fltioiip duty Of lUOi. iii5 
paid. 



11. Ftaitents which have become void 
Itjr nou-iMymtnt oT the litiunp 
dutj of lUOi. before the ('ipifa- 
tion of the seventh jear* 

IS, Colonial Patents and Patent Law* 
j IS. Foreipi Patents and Patent l4iw. 

14. Weokl^ price H$ta of prinlcd 

BpeciAeationB* Ac 

15. DiBd&l advcrtiiffiments. 



1. Applications for Letters Pftt^?rtt, 

2. Grants of Provifiional ProtBction 

foT tA% months. 

3. Inventions pn^tected for sli months 

by the dtjpo^t of a CompletD 
Specification, 

4. Notices to proofed. 

5. Patents eealed. 

7* Patent* caiictillod, 

8, Patents nn which thfl third year's 

stamp duty of 5U. baa beeri pnJd. 

9, Patents wliich Imve beiMme void 

h^ non- payment of th« iftianip 
dntivof 50^. before the eipiratton 
of tbe third year. 

Y. 

1. PATENT LAW AMENDIVIENT ACTS (15 5^ 16 Vict, 

cap. 83, A.D. 1852 j 16 Vict. cap> 5, A,D, 1853; and 16 & 17 
Vict. cap. 115, A.D. 1853) | together with the RULES and 
EEGULATIONS iasRed by the Cammissioners of Patents for 
Inventions^ and by the Lord Chancellor and ihe Master of the 
EolJfi, under the Acta 35 ^ 16 Yict c. 83, and 16 & IT Vict. 
G. 11.1. Pricti Gd. ; by poftt 7d. 

2. APPENDIX to the SPECIFICATIONS of ENGLISH PA- 

TENTS for RE APING MACHINES. ByB.WooDOROFT,F.R.S* 
Price 6^* ^d. ; by pobt. 6.c. l id, 

a. INDEX to ALL i:DfYENTIONS PATENTED in ENGLAXD 
^om 1617 to 1854 inclnsive, arranged und^r the greatest 
number of hcadB, with parallel references toIN"VENTIONS and 
DISCOVERIES described m the scientific works of VABIOUS 
NATIONS, as classified by Professor Suhubanh, BjB. Wooi>- 
CROFT, F.R.S. Price 1*, i by post, U. Id. 
The foreign works thus indexed form a portion of the Library of 
the Commissioners of Piitt?nta, where they may be conaiilted. 

4* EXTENSItJN of PATENTS to the COLONIES.— Abttmct of 
Replies to the Secretary of State*B Cirenkr Despoteli of Jtnnary 3, 
1B53, on the subject of the Extension of Paten rs for InyentionSj 
to the Colonies. Second Edition, with Revised Table. 1S61. 
Price 2*. ; bv post, 2*. l^d. 

5. PATENT RIGHTS in the COLONIES.— Abstract cf Replies 

to Ihe Secretary of State's Circular Despat^^b of July 11, 1856, 
calling for iDforroation m to the fnnn of the spplication to he 
made by persons desirons of obtaining Patent Kighta in tbe 
Colonies, and the expenses attendant on the Grant of such Patent 
Rights. Price 2 jr,; by post, 2*. Ik/. 

6. COPY Of AMERICAN PATENT, SPECIFICATION, and other 

DOCUMENTS relating lo aa inTention of ** A new and useful 
^ improred method oi remoiring incrusiation from boilers/- 
7 
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piei€3ited by Davis Esnbfiee, of Dajtoo, Ohio, Unitsd States 
Americji, 10 The Govtrnmieni md People cf the United lungdom 
of Great BritUn and Ireland, 2Ut April ISBh. Price 6d.^ bj 
[-081, 6|cf, 
7. SUFPI^E^tEKT t4> tbe SERIES of LETTERS PATENT wid 
SPECIEICATIONS, fn>m A-D, 1617 to Oct 1652; couButiDg 
for th(! most pan of Hepriuts of scarce Pamphlets, descriptive of 
the earl J patented iDTentioDS comprised iu that Si^ea, 

COMTMMM, 

1. iffltalliG& ; or the TreaLU^ of Metal Ucn, briefljcouiprGheudiiiii Ihedoctrttte 
of diY««e iiuw mctidlical itivteiitions, Ac, By i^iwoN STCHTBVAirT. (irf- 
i4r* Patmt, dated tUh February 1011.) Price 1#. 4ii. i h/ iioit, u. 5d. 

£. A Treatiiw of Metallics. bui not that whidtj wn^ fMUiUslitd by Mr. 8imoD 
Sturtevadt,upoiihiijFattnt, lc» Ey Joa» liov^Bzoir. iS^dteTM FoUni 
granted A.D. iG12,) Price Ad.; by po»l. *4<i. 

^ & CofumisstoD directed to Sir Riuhard WyuuR aud othmn lo iTiqwipe upon 
oMh whttber Nicbolab Pag if ar Sif 2^'tcuoljlS llAiiSi^ vrskn tije: ^mt in* 
Tontor of cerlaiiie kilnca for tlic dnicg^ of malt, &c. A:c {Letters Pat^nt^ 
Not, 5?i anci S5, reip^tivety dated Uh April liii6, and iUrd Julu 1635,J 
Price 2d, ; bj post, t\d. 

*. Ddi» Uudlsi^s Metal lUMi Marti* ; or iron madfi with pit'ionlo, aea-ooiil?t 
&5,. (Zti^^^rt Pa/^»{, Ai}#. IS amd 117, r^jGurf/iVfJi^ iMfiSii t'Md Febrmatf 
U2% and 2nd Maxims.) PricoBJ.;byiK>8t,SiiJ, 

B. l>eBCriiait)ii or the nature a^jd working? of the Patent Witerscoop Wheeli 
invented by William Whulxb, a^ comp&red witb tlie ntiMing wheob 
now ifl common use. Bv J, B. W. Traoalated froin the Dutch by 
Df . Tolhattscn, {LetUrs FaUnt, ^o.i2^, dated 2Uh Jmie 1&*2.) Price a**? 
by post, £*, lid. 

0. Aneiict and true d^Hnit^on of the stupendoua Water-commandio^ Engine 
invent ud by Ihe Right Honoumblc (and deiiervcdly to b^ praLied xnd 
adiQlred) Euward SoaisRSBT, Lord aiartjuia of \Vorcest:ks, Ac ^« 
(5^^^. 15 CflJ*, //. c. la. A.1}. 1M3*) Price 4^. ; by post, A^d. 

9* Navigation iinprDVedi or the art of rowing ships of all ratusi in c«Itns with 
a more ciwy* Hwift, and stoady motion than oars can. By Thomas ^atxkt. 
{Lfiter^ Patrnt. No. SiTi , dated 1 iyik Ja n, IC&tJ. ) PrI ee la. j by post 1*. OH 

8. The Miner's Priend; or an engine to false watijr by fine, desoribed«a& 
By Thomas SavESY, (Letters Patent, No, as©, dated ihth July l^es, and 
Stat, 10 A' 1 1 Will, IIL No,Gl. A.V. WM) Price 1*, ; by post, U, id. 

§, fipeeimina Ichnoi^rrrLphica; or a brief uarrativoof n^erai new inventrocs 
and experiments, parti culariy tho nnvigatini? a sfilp in a calm, Ac. By JOHV 
Ai^tEir, M . D. ( £«f inriT Pa/mi^e, iV^o, m^, dated 7 ^A ^it^tc^f 1720.) Price Sd. ^ 
by post, 9rf, 
30» A description ar.d draufi^ht of a new-biventcd Mttdibe fot carrying veBseli 
or ahips out of or into any harbour, port, or river against wind aiioTtide. or 
in A calm, io. By J o nath an Hu LLe. {LettertFat&fi t, Nff. BStf, daUd tlst 
I>eeemher 1736,) Prico &fl, ; by post, \}d, 

lit An historical acconnt ofa new method for cTctrnctinff the roul air out of 
ships, &c., with the description and cirjiii[cbt dT the maehinefl b^ wliirh itia 
performed, &c. By Samusl Sui-toKj the inventor. To which are sai- 
neied two relations piveii thereof to the Eoya) Society by Dr. Mead wid 
Mr. Watjson. {Letter t Pateitt^ No . fi02, dated 16th March 1 7 14.J Prioe 1#. ; 
bypo«t,l*.ld 
12. The let tor of Mastor WrLif am DnriMMOWii fbr the construction of machiues, 
weapons, and en^^ines of war for attack or ddbiice by land OT vem &c 
Dated the f 9th September IfiSS, (Sctttvh Patent, temp. Car. II.) Price4d, » 
by post, 4,\d, 

m. CkmCributions to the Hiutory of the Steam Enjrine.heinR two deeds relatini? 
to the erection by Messrs. BoultoB and ^Vattof steam engweJton the United 
Mines at Gwennap, Cornwall, and at Werneth€cllJ(.Ty,near Dldliam, I^n- 
ca*hire. From tne originiils in the Patent Olflce LibTftO', Price lOd., by 
post, V^d. 

A FREE LIBRARY and BEADING ROOMS are open to the 

Public daily, from 10 till 4 o'clock, m the Office of the Commia* 
Bionera of Patenta, 25, Southampton Buildings, Chancefy Lanei, 
In addition to the printed Specifications, Indexea, and 
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publications of the Commiasionera, the Libmrj id eludes a Col- 
lection of the leftding British and Foreign Scientifie Journals, 
and text-books in the various departments of science and art. 

Complete seta of the Commissioners of Patents* publication 9 
(each set including more than 3,410 volumes and coetinf^ for print- 
ing and paper upwards of £3,220) have betn presented to 
the authorities of the most important towns in the kingdom ^ on 
condition that the works shall be rendered daily accessible to the 
public, for reference or for copyin jj, free of all charge. The following 
list g^ivea the names of the towns, and shows the place of deposit, 
so far as ascertained^ of each Bet of the works tKus presented : — 



Aberdeen i Mechanics* InstiUiion}. 
Belfftst iQtwfen'it CoUetftij. 
Beverisy [QuildkaU). 
Birminifliaiii ( Cmtiral Fren Lihrarjt— 

Blackburn (J^rM Lihrary and Jifti- 
eeum, Tti/t^n HoU Street}. 



chauffe JiuUdings}. 
Iradford, Yorkiiliire 
lAtrar^). 



Bradford, YorkiiUire (Pubtio Free 



Brlatol iatff Library, King Str^t}. 
Btimkj (OjficiS of ths Buml^u /*»- 

Bary» 

Carflflle {Puh. Fr^^TAhv, Police O^ce). 
tJof It [Eouf^l Vork Inst*, Kelsun Place). 
Oewe (id<sif«iij]/ Btaiian). 
l>ariiTiKton {Mevhanici' InttUnU^ 

Derby {Freit Public Library). 

Darcbestar. 

Broghtjcia. 

Dublin {^mfetl Dublin Soif.KildareSLy 

Dundalk {Free lAfyrar^). 

Fabflouth {Publie Libr^ Uhftrch St), 

GAtOHhe^d \ Mechanics' Iniiiiuiel , 

Gorton {Rmhtia^ Stt^tioti.) . 

GlaaffCJW {SUrUnff't Libit, J/i7?tfr St.). 

Grimsby, firerit (M^chanu-x' InBtilifr 

tiitn, Victoria S^-i^t). 
Haliftu, 

Hertford i Free Pub. Lib*, Town Wall). 
UtiddftrrtlJeld {Improwmant Commit' 

tfion^s' QffiCfis, Sfitilh Parade). 
Hidl (Mechitniea' Inxt, Gearu^ St.). 
Ipswicb [Mu^evm I^ibrary^ Musffum 

StreH). , ^^ _ , 

Keiffblej {MerhajiitOf" JttJtf ., A orih St.) 
KidderminBttr { Public Free Librartf, 

Fvhtic Buildinfi^, Virar Sfreei). 
Lprtmhijrton {Fitbiic Fne Libmrtft 

Town HiiU), 
Leeds {Public Lihrarv* Injtrmarf 

Brntditiffs). ^„. _j 

Ldcestflr {Ft0& LibrarVf WttUmffian 

Street). 

Titmert ck ( 7W«ct» NoU) . 

LivCTpool (J^6e Public Library, Wil^ 

Imm llrovrn Street)* 
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XxOiiiloii {British Muaenm). 
MatdcalioEti {UJte/ul Knout, St^cisty). 
Uaidjstoiia {Free Library). 
MauchtsHter {Ff-e&Liby,. Camp Field), 
Motitroso {FrsB Libiary). 
Newpsjjtltj-upon-'rjue {Liter ary and 

Philasophtcal Sfjciety). 
NowiHjrfc, MotiEioutb {Commermai 

Room, Town Hall). 
Nnrthampton {Museutn Bmtdingt, 

Tm&n Mali). 
Norwitjb {Free J^ibrai^ff, St. John^s 

Maddet^market). 
Nottiiigbnm {Free Library). 
Oldhttiii {ScMoi of Arts and Scinnceg, 

Lycsuth ) * 
Oxford [Pifb. Free LiK Town naU). 
Faialey {6{>vemment Sebvoi i)f JUe- 

#i£?n, Oii^iour Sfrett). 
Plymouth {Mechanics' iHstiluie^ 

Princess St/uure). 

Prnstoiij Lancashire (Dr, Shephtird** 

Librarp^ thf Institution. A vmtham)^ 

ReiuiitiK {Literarf, Scientipft and 

MechanipJf^ fnstitntioit.Lonffmi St.) 

Ronhdaio (Free Public Library * 

Tfnen Ilall^. 
Rotbi^rb&xii { Board af Health QfflceM, 

Howard Street). 
Shrtlford {Royal Museum and Library, 

PesiPark). 
ShoifioJti {Frtfe Public Library, Sur^ 

rty Streei ] . 
£outbaTiipt<>ii {Sarile^ Institution). 
Sti,r[luiu; {Buvffh Library, 'Jbwn 

Emtdg, Broad Street)* 
Blocltpcirt {Museum, Vernon Park). 
SuiiileHand [C&rporatian Mu^mtm 

Athfffiitnm^ Faweetf. Street). 
WiiitclTeld {Mechanici' Jnstitntwn^ 

Jiargtow Square), 
Wnrriiigiau {The Museum and 

Lihn. 
Waterford {Toten Hall Tfte Mijil), 
TiVexford [Mechanics* Ini(i>iute 
Orescent Qvaif}. 

Wol ¥ prb ain pton ( Free Lib ra rjt ) . 
WoWtrton {Maikcay Station). 
York {Lotser C&uneiiUhmmber Guilds 
hall). 



The Coimnifisionera' publieations bave also been presented to the 
following Public Offices, Seats of Leamkig, Societies, Britisli Colonies, 
and Joreiga States ^^ 

Indifi Office. 



Admirallj— Ghathajn Dockyard. 

Bheemess ditto. 

Portjjmouth ditto. 

Devonport dittt^. 

Pambmke ditto, 
Artillery ImatitiittoQ, WoolwioTi. 
Board of Trade, WliiteluiLU 
War Office, PaJL Mali, 

SmaU Arms Fa^jtt^'^Enileld, 



Eqyal ficbool of Miuea, io^. Jennjii 

Street, Ficca4iHy. 
Diiblln Castk* Dublin, 
Record mA Writ Office, CbttiUJeiy 

Dublin. 
DOlcse of Chancery^ EdltibuTp^n. 
Maaaiun ill Scienoe and Art,Bdi?i* 

bUTffh, 



Seats of Learning a>nd SociaiisB. 
Cambridjro UaiTeraity. j Queen's Colieg^, Gftlwajr- 



Uambwaro UaiTeraity. 
Trinity College, Dubfin, 



Batbadoi. 

Britlah GuiiuiH. 

Canada— Library af Par- 
liament, Ottawa. 

Bureau of A^- 
culture, Toronto. 

Board of Arts 
and Manufkctiirea, 
Montreal. 

Cape of Good Hope, 

Ceylon. 



Incorporated law ^ocistyi Cbauoer] 
Lane, London. 



India— Ben^ral. 
BombJiy. 
Madratj. 
N.-W. Provinces., 

MaltB. 
Mauritius. 
New Bnnnswick. 
Newfonndland. 
New Soiitb Wales, 
Kew ^eaJLand, 
NoTa Hcotia. 



Prince Edward Island. 
South Autitraliar-Coloqial 
Instltutej AdelftidA. 
Tasmania. 
Tdtjidad, 

Tie toria— Parliamentary 
I4br*ry, Mjel* 
bourne, 
Pftteiit Offloei 

Melbourne- 

Public Library. 

Melbourne. 



Argentl2ie Eepublic — Bnenoa Ayresk 

Auatria— AtheniEUm, VjennR. 

Belgium— Mmi.stfere do rinterieur, Bn^saela. 

Mi]»ce dc ['inJustrif, Brussek. 
Prance— BibliotbGque Katioiis^li', Paris. 

Conaervatoire clna Arts et M 6 tiers ^ Paris. 
Germany- Aliifiw:e^Sot^ifite InduEitrieUe, Mulbotisi?. 
Bavaria— KcinijJtli p bo Bibliothck* Muiiicb. 
Gotha— Dncal Friedenstein Collection. 
Prussia— Ktjtiifliche Poljtecbniscbe Bebnle, Ali-la^Chapclie. 
Gowerbft-AkadeTOfe, Berlin. 
Kiintfflifibe Bibliothek, Berlin, 
K^niffliebe PolytecbniMbe Bchnlei Hanovor. 
Saxony — polyLt^H^'htiitiche Scbule, BreBden 
"Wurteraborff- Blhliothofc dea MUHterlager*, Btialigaift, 
Italy— Uffioio dolle Privative, Eome, 
Nctbcrlauds— H a-rl em . 

Kuijsia'EibUotbdque [nip^riale, St. Pet^rBbnr;^. 
Spain— Madrid. 

fiweden— Teknologiska InsEtltutet, Btockliolm. 
United StatM— Patent Omco, Waahiiipton. 
Aator Libniry. Nf^vf York* 
Bfeite Libraiy, Albany, 
Franklin Institute^ Philadelpliia. 
Free Public: Library, Boston. 
Library Com pany, F hi 1 adelpbia. 
Free Public Library. Cliloago. 
Peabody riietatute, Baltimore. 
Hwtoric&l Soeietr. Madison, Wisconsin. 
Cornell University, Itboca. N.Y, 
M«ircantil6 Libmry* St. Louis. 
Ifeobzmics" Institute, San FrauctAOO. 
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5Cf SyPTSfetTOBK 



ftt^AOMmtrw mmiWin*u9 



Brindl (X«r JLS^rarr JSoeigtg\. 




i-vnder-IjiK:, {Moekamie^ X»- 
oij (JTnpa&BvirJKBeiMMei^is- 

{MeAamief ItuHimiiom^. 
magj {Ttmm. Hall}. 
\at»iJjiterttrfamdM%imdlIm~ 

" iJAterarw wmd SdemUJU 



)- 

CXtg Free Ubrart). 
Etfial LOerarji and SdemSfic 
'tmticm). 

UUdkam^ l9StUmU0m). 
KT<m»g Jffen't Chrmlimm Js$th 
<m). 

{jTcrthem Law CMS). 
{Peopl^9 LUerarw LumwU). 
' Great {Medimmiar 



iWorUmg Mta^s 



ibad ILUerarf amd Sdemtific 

(BloomtHmnf Inatiit^ 
I. 
{Central Lemdimg Ub- 

— (Free Lihranf amd Xmu 

m. Gotta Green.) 

{(Graham Street iMMtUm- 

{LavStudentt^SoHetg^ 

n {LUerary InetUmtUm). 
{MeOtanict' ItuUUOe). 
-(JkhoolofArt), 
efDoath {Librarw and Reading 

nl^Toriuliire(C%«rdUM<ttete) . 

— ' {Library and 

fort Society). 

— {ITeehanict' 

ItKte). 

ree {Braintree and Bocting 

rary and Mechanic InstUm- 

ton, near Chesterfield {Local 
mm and JAterarf Inetitute). 
L Cornwall (Inetiintion). 
iUtkenaum). 
'{fnkUmtum). 

n 



CbBAdar iXjUawnr Inemeaitm\ 
- -- - cPi I mmmimf LOirmrfy. 
(WoHtm^ Mmi"* OmbX 




Ookfaestcr {LiterarwImmBtiemX. 

{Tommg Mem'9 CkriMtim 



Oaap^tmSH. 

OavcBtrj (Free Library). 

(HeNimte). 

iSe^ool iff Art). 

Oedikm (IToHbnM JTmV €Mmb\ 
Crewe {Medkanief /mMh^hm). 

Dutmoiith (Muimal 

Acute). 

Deal ( J^y mmd Wmimer IfuHUOt^ 
Deriv UHmAmmo' lueHhrtiom). 
Demnport ( JTadhmMor* Imetitmt»y. 
Dewrtmiy {MeAmmiet* Imetitmtiomy, 
Dias { X ea din g Moom mmd Z A ntry). 
BonciMtw (Frm Librmn)^ 
(Greai XorOlerm Meckm- 

miet^ ImetitmU), 
(lo«Mif Mfn*» CJiriHimm 

Ageociation). 
DorettesteT {Oommty Mm^emm mmd 

lAbrary), 

( WdrkimgMem*»Im$tiimU). 

Dudley {Meekamict* Inetitmtiou). 
Dnkmlleld {TUlofft LAmry mmd 

Beading Room), 
I>vaaym^M{PkUo9opkioal mmd JMe- 

DnmfHes ( Jfoeftoiwet* ImaUf m ii m iU 




•W^* #p» *iW» ••• iin'V#jMMrvf|ri> 

imntf^r' injltluit). 

!'*^ UmU iW&rtBin0 Mtm'm 

iii» rum}, 

tin- - ,. 

— ^ (hi»itliiCitm iif ISnififuer* in 

( Hi iht»t,phft<ul Noeififff ) , 

(ilntiii.iAiMi '.< i Lsfffrrirtf JiiKtituia\^ 

Ufiii {}Vftrking Men'9 

fAft^tKi'atinti M'f «i t i,f\ t! In *t Itutinil}* 
tirutilhufri {i'itfdifl LiUravy ItrnttUu- 

fimt). 
Umvvni tu\ {(h'ffi^^^md And Mitftm 

i.i U r-iiru <inti Nrmii tt ft Hitoitt 9 \ . 
iiini K,(iy \WnrkiHfi M^n'a Atiiii^ia* 

n \\\ ! ii ft n (1 N r \trklmf ^f*^*» f i^tltut im) , 

11 m I li»1 Mr h ( 7'An Jftadhi ft Umtm } , 

1Lii|i'MvoTf)i [Mpphamm' fn*Htuifi)* 
III in IK {Liimutru amt rhiiom^f*hicai 

11 11. 1 Mechumtm" 

i 

Hm Htut*\. 

lift . , , . .,. 4 v»ru ami StivmH^e In* 

SMmrfh 

Jf 



^JSrloter). 

Im, Sent ( WvrHv JHern's IkmH^ 



iPhih$up^iic^ and Zit^ftttt 

SociBfjt). 



{Phi- 

^^— t tVurkinff M^b In9tituU\% 
* ( Y<mv^ Msn'M Chrittmn 

eifitiiJti). 
L&ol*, StafFardsliire ^LUeraru amd 

Mffcftftnies* liintitHtion)^ 

^ {I'tmna Mea*« Cltfigtiam 

ASBovmiioft]. 
LeixlUoii HuKiJird (Working MmCi 

Mutual Improtfemmt Sp^i^tv}. 
Lelth {Mtf^hanu^t' JSuitai^pti^it Li' 

r^wefl IFit&r^y Memorial Library^* 

{Schml of SeieH€v and Aft), 

Livi:i.rpoQl {Ittstituta). 

{JUdicfil Instiiuiion}, 



I4iuielly {Chamb&ir of 



i 



JjmAxm {Atheri Wbrkififf Man's Vluh, 

I ^t (Bank of ^nfflaTid lAbrarff 

■^ and Litcra rif Association) . 

^^- {BeaitmoHt Iti^Htute, M^c 

(Bedford Working M$fi'» Tn-- 

jttituU, A^pit&^liLi}. 
' {mrkberk Imttitution, South- 

ampton BmidinffS, Chancerif Lane). 

' {Bfjw and Brmnt^ Eoad In- 

ttittUe, BiHO Moad). 

-^ (JSTcw Common Workiwff Men's 

Ciftb, l^evorCa Mitad, Bato Commim) . 
{€hrvttehurch WorkinoMens 
Club, New JStreet Lark Mali Lane, 
CTIfspAaiw). 

{Cierk^nweU Club, Lotcar 

EifSoman Street). 

— {Moilawaw Worhinff Jfim'* 

Cl%tlf and Institute, Eollowap So€ul]. 

— — {LiteraraandScieniOielTiStir- 

iuiion, fFstworih), 

— {London Assoemtion qfFore- 

msn Enginmt» and Draiighttmgn}* 

- — ■ {London lastitutioHi Fins- 

imrtf dfvTtt,) 

— {London Library, J3t Jamsfi'). 

— ^ {Mogal In^iUvte of British 
Arehrief^ts, Conduit Siresi^anovrr 
Square.) 

— lM.JamfisondSoh& Working 

Mfi^n's Chth Utipert Street, Ssho}, 
(St. Mar^ ChiirterhmSB 



Workiiiff Men's Club, Ot^lden Lane), 
' i^fmth L*yndtm iVorkinff 

Men's OAle^e, Binci^iars Eaad], 
' (Sonthu^nrk iVorkinff Meit*^ 

Club, Brtrndwall, Siaynford Street), 
{Working Men's Club, Mrke- 



ton mil). 

i Working 



Men's Cfoift, BL 



Jlark'St Vtctoj^a Bai^ks)^ 
— ( Working Men*s Ottb and 

Institute, llatt^rsm)* 
^ — - — { Working Men*s Club and 

Jnstitnte Union. Strand). 
■^— — [Wifrkinff Men's Club, Tri* 

angle, Uiackney), 
■ " ( Wiirkinr; Men's €tftl^e,Greai 

tlrinond Street. 
LonffwOfid iMfoiionics'* Instiivtion)* 
Lowestoft (Library and Mtiading 

Boom). 
Lye {Inatiiuljott) . 
Lyminiirtoii {LUf-r'ivu Institute). 
Madeley, alvropahjr^t {Aiuttice Memo- 
rial, Work mtn'ii CI uba ndin»tU nte} . 
Muidntoiia {SL PaiU's Liter ant In- 

Hititteh 
Workinff J/*rn> Ulnb and 

l7l^titf!t£.\ 

MaTdon, Essei [LUemru and Jf*- 

t^haniea* Ltstittttf). 
aiinuboatCT {Aneoats Branch Free 

Library), 

' {Athenesnm), 



Idhrar^). 

mf§h 



-^ {Campjlfftd Free Larking 



(Cheetham Branch Lib- 



U 



Manchester (Chorltoii ^nd Ardwick 

BroTich Free Librarif]. 
Kanchcstfjr {Hulme Branch Free 

tibrarif). 

' — (La^ Library). 

' iM^hanijix* fruttit»tion] , 



— {hatm'alHlStoryMu 

Peter Street]. 

{Oiten's Qilleffe),. 

■ (Portico LibrarjfM 



ley Street). 



Mos- 



- (Bnt^idale Road Branch 

Free Libritrv). 
(Soual Bjrchanffs Zib- 

rar$}. 
(Scieatijtc aj^ Jf^cA^rti- 

caiSaci^), 
Hnnniup^ree { Manninptres and Mi4t* 

li^ Literai^if and Smentijtc Institu^ 

tion}. 
Hai istiei d (Co-operati-na Industrial 

Societif). 
{Mechamt5s\ Artitans\ and 

Apprentic^g* Library) . 

(MeeJiiinics' IfiHtitnte), 

Marlborough (R&ading mtd Mtttual 

Impi'ovemeni Snci^tti)* 

~ ( Working Jfea^s Sail), 

Kelkstaam {Mutual Impromment 

Society)* 
Melton Mowbray {Literary InslUuish 
Mere, near Bath (Literary Associa- 
tion), 
Middlesboroiiyrli (Iron and Steel In' 

tiitftta). 
IMechanici" InstitW' 

tinn). 
Middlewich {Literary and Scvmtifia 

Insiitntion) . 
Mod bury {Mechanirs* IntHhttion), 
Mosjiley (Meehanies' TjtstiiuU}. 
Kowwk [Mechanics' Institute). 
Newbury (Literary and Sci^tii^ 

Institution). 
Nflwiastle-ttpon-TyuH {Mechanics- In~ 

sHtution). 
(WorHng Men's 

Clnh). 
New Millsj. neox Stockport {M0ch€^nies* 

Institute), 
Newport, U]iiofWmiXirimnffMm's 

Society and Retxdinff Botfm). 
NoTtUninpfcon {Mechanics^ Insiiiute)^ 
NortJi Shielila (Free Zibraryh 
N ot t i u it^Iiam ( Mechania^ InrtUution} 
-— -^ — (StibAcription Library. 

Bromley Utmse). 
Oldliam {3tec/uinic$'Insiituti{>ni W^r- 

neth). 
Ortatkirk (Pttkltc Lihrarjf}, 
0«fwmtn (Institute), 
Over, Clieshlre (Working Men's In- 

stU^tte). 
OxfoTfd {KorthOjrford Wtirkins Men^s 

Club). 
Pfttricfoft {Mechanics' Institutii^n}, 
Pembroke Dock (Mechanics' Institute) 
Pendleton {Mechanii^t* tntiiiution^^ ' 



{Pert*d*>ca Ifibmn/}* 

(Workinif Men* JmOokz- 

Ferth {Mechanics' Li^mrjfM Hiffh 

p0terboi*ough {Mechaaict* InstUt/t- 

tion). 
PlyiBOUtli {WorMn^ If^n's Iiistitute}* 
Pontypool (LitBftifjf lastilule), 
Poole {IM&rary and S^ienHfi^ Insti- 
tution}. 

Port GJasEOw {Public Lihraiy). 
Poitsca Islimd (YounQ Man's Vhria- 

fkt% Assaciatiem). 
Preston {IntUtution fof iJiS J>U*^tort 

Beorutli \Esdm^ Instliutum). 
Beiamte {Mei^hanics' InstitiUioii,)* 
EicHmond {WorMug 3Un's ColUff6). _ 
Eotherham {Rotherfiam and 3fsfsbro' 

Litsraru U7\d Mechanics' InstUut^) . 
^oi^rtbon (lnsUittt&] . 
EiubfAmo [Publiiy Hall amd Libra, ry ) ♦ 
R^de, lalo of Wight {PhU&sophical 

and Scientijlc Sot^etp). \ 
. {rQunff Men X 

Christian Associathn andLitarctiit 

Institute) . 
Saffhjn Walden [Literaruand Semi- 

iiM Instifitti&n] . 
St* J ust ( Tnst itmi^i^n) . 
St^Loonards {Mefflianica^ Jn^iUntitti!^} . 

i WorUnff Men's Club) . 

Smlford C Wbrkinff M&n's Clnh}, 
SaHsbury {lAieraru a^ ScUn;it^c 

InstUv^iiQA). 
Rfllt&ire {LU^arp TnstUfiU}* 
ScJirboT^ugliCJfcfecftfflH ii**' and Literary 

Imtttittet Vernon Place}. 
Selby {Mechanics* iT^itute). 
8evenq»kB ilMerai^ and Bdeniific 

Instiiutionh ^ ^,^ ^. ^ 

Sbarteabmj (idterarv TnsUtutum). 
SheeraeBa (Uierary InstUuU). 
B'hfiBdd{Bran€h FreeLibmrM). ^ 

{MiHffhtsidcBraucJiLWrarM). 

— {Literarv and Phihsophic^l 

Societff, School of AHa ) . . ^ 

. . j 3/f c h anics* InstUitttff^) - ^ 

SbepUin Mallot iEeadin^ a^nd M-ntval 

Tmprovenn^nt Socwty}. 
^dmonih {Mechanics Hall). 
^kiptou, Yorkiihira {Mechanicr Inst*' 

SlonKh iMechants/ Tn^tittiteh 
Smetliwick, Staffortlshirfi (Zibrarji, 
Mmdiiiff ^oofflij and LiUrarji In»U* 

SouthAmpton {Pohtechnic Institu- 
tion), , ^ „. 

: {Wofkimn'siram. 

Jloathport {AthmutUfn). 
Siouth Shields iPiibUc Free Liitrary) . 
Ekiuttiwdl {Literary InftUatimi] * 
Bpftidiu K ( Mschankis' Insfi t^t^) » 

-^ ( Christian 1 onng Men 4 As* 

0ociaii&n)^ ... . 

* St^Qtd (Mechanics' JnftitwtionV 
Staines {LU^aru and Sdewti^c In<tv 
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SUd^brid^ CheahiiQ {MechAnk^ 

InatMnt^^, 
Stamford {Institution'i. 
Stourbridge {Assntiated InsUtuie). 
iChuteh iif Bn&l^tid 



As^dation). 

ifrun 



Work4 Meadi^ 

Moom t^nd LUtrartf). 

■ iMscJmnie/ Inntitution). 

^{Worfcinff Mm*9 /#•#§- 

tute). 
Sbowmarket tldierarif InsHhtii&nh 
Stratford ( WorMnfr Man's ff&Uh 
Sudbiirj. SufFolk { Literary ^nd Ms- 

chanicg' Institute). 
SuHderlfwid ( W^urkinff Men's €lvh). 
SwaHHim ISloyal Institution of Satttk 

Wal&y. 
iS&uth Wales InsPUitio qf 

^tigineers). 

- {Working Man's TnslUtite), 



TUkvijjtock (Mechanics' InstUideh 

— — [PuHic Library). 

Tbomtf>d, near Bmdford {Mmhamics' 

Inetitate)* 
ThomtOQ K^atb.Cr&ydon (IFj?ii*ifw»'i 

(Mub). 
Todmordan [Mecfuxnieit* fus^iitiiion]. 
Truro (Cormpoll County XtArapf )* 

itngfUu^ion). 

(.Efltfffli TnsUtuti&n qfG a f mwa id > 

TunbriUBe {Literary and JSoisit^fia 

InstUfiteh ^ _ ^ 

~ {Mechanics* Tnt^titd^l 

TimbHdge Wl^Us {Msiihanica' ItmUt* 

tion), 
~ ^ {Sodietit qfldUrt^itfe 

and Science). 
Turton, neaj* Bolton {Uhapel Jwe» 

Instiiute) . 
TyiteHioutli {Free Public Lihrar§}> 
Ulverat^jtl ( Tmnpsrance HaUj, 
Uttoieter {Msckanies' Idtsraru Jnsti^ 

tHte). 
Uxbridj^ ( UscbridgB and ffilUmadsn 

Eeadtnff and Ntrwsroom Instmti)e}* 
Ws.keMd {Mechanic' Insti^ifih 
Wftlllrigford {Free itftrarr and 

Litenir}f Institute). 
"Walsall {Free Lihrarj/). 
Walflbam-le-Willowa, Suffolk {Ifwti' 

tutel 
War© xinstitute) . 
Wiirminster {AfJiemsum^, 
Watford {lAtemru InstittlU), ^ , 

WellineborouM^h {Working Jf mV j 

avb}. 
WeUinei^Ti (Fowpsi? Men*t C^Hsim%i 

AmociaUon), . ' 

Well«, Somerset {Tounff Jfrt*** Jto-' 

West Bromwich (Free Li&rm^. 
WhaJevbridgB {Methanics^ Insmutt). 
Vnuths ilnsiituieh 

-^ iMusei^^\. 

(St^h&aription Library), 
WTiitehaTcn {Meehani^9* InstUulsL 



I 



BootiCht 



{Soothing Men'i 




,. flltflt£ib!o (In^titut^). 
'Wiltoti {Literary IndituU}. 
Winchfiat<;r {Michanieft' InstiiKtion). 

^-^— (^■flm.wj.-. r' '^.-.^■>, 

Winsrord ( TorvJi Ha ; nm} , 

l.Vi8l>eflji:;li {Mechanirs jnsficuiej. 
Wttham {LiicraTff lAS&ituUonj, 
Witney (At.he}ns^nm}. 
Woiverhampttjii ( Lavf JJhrarv) . 

— {IMrar^]. 

Wolverton {I-siigtUut&). 
^oodbridKe {LUerary and Meokanics ' 
IngtituUy. 



Worcegt^J* (BaUt&aif Zit^rarp Ttti 

-^ {Workman's IfaU% 

Workinjetou (Mech^tnics' Iv^ituU). 
Yarmouth, Great {^Pctroshiai IMrartt 

ttnd Museum). 
Teovil i3Iutiial Imprwsme»t So- 

tfiatff). 
York {Chur{ih InstUui^}. 
— p- (InsUiute of Ftipulmr Scisme. 

<Bff.J 

— ' {Koirtlt Basi^im EaUicav Zi%r 

&ran mid Me^dinff Mom.) 



PreaentatiouB of pott ions of the WoTk&^ published hj order of the 
Comraisgloiiers of Patents, have been made to the followiug 
libraries : — ■ 



Armagh {T&'mn Clerk's OJics). 

Aslmhury{MechaHU>s' Iji^tifntwnand 
IMerarff Sosistff, Kingsburi^]. 

'ElrndnfihMn {Tn^ittdion of Mechani- 
cal ^SAffiiMfTi, XemMU Street). 

Boston. Lincolnshire [FutlUf OS<!es, 
Mai4^Plscp). 

OMnbridget FrmLibrntu* Jssus Lane} , 

OardifT {Fr^e Lihmry trnd Maseum). 

Chester {Mechanic^ lasiituU, SL 
Jiihn Street} 

Co^brookdaV« (LiUrarp and SeteH' 
tip! IngiUution). 

Coventry' { Waiehmakers'Assottation). 

Dublin {Jhihlm Lihratif, H'OlUr 

Edlnhurgh {H^nrol^ffical SociMt/}. 
Eanis {Pit&lie Librarii). 
Gloucester (JVirrking Men's Institute t 

SoiithffatB Stresth 
Gktcniaey (PwA^iV Record OJlce}. 
Gntldfard [MecftanK^'^ InslUuiel. 
Ipswich {MeohaniifS* Injftituie, Ta4}mm 

Kew (lAbrarvn/tha M&ifal Gardww), 
Xjeominsfeei" (Literarv InatUute)^ 
I^ndon (^«*Mis qf Lords). 
^ {Mouse ^f Commom) , 



Britifib Columbia— JItschanics' Insti- 
tute, Victoria. 

— Public Libraiy, 

Kew WcatmlTiBten 

France— Acft^Jemy nf acTence, p&tie. 

Germany — KaiseiiUcho Universitits 
und Lnndos-UiblioihRk* StnLaburp, 

Neth«rlaTid8---Bibboth6qiM de I'Ecole 
Pois^cbniqup do Delft. 

Riisfliji— Imperial Technological Insti- 
tute, St. PeteiabnTK. 

Turlsey— I'iteiary and Scientific InBti- 
tute; gm^n'nsi. 

Victoria— School csf Mines. Ballnamt. 

tTiiited'Statea-Ameri<:ftn Aoftdemy of 
Arts and 9<;ifliiceis,Bpflton. 

- — Amencan Institute^ 

New York, 



London {Bon, Soe. qf Gra p*t Inn) . 

• ' I » rt ^•''^"'' Temple, 

i .. u fmi). 

{ .» >*. ipl6}* 

— «-^— {AerfinattticLL. .JML^oi^j, 
, ^ , {^nMah M&roloffieai InxM- 
tuie]. 

— {General Post Offhe). 

iauUdhmUZibrartt). 

-ifnttUutiojt 0/ Oiml Bnai* 

nesrs), ■ 

{Odmitolo^ical Sodei^h 

— ' iHtjifal ^oeietp). 

' i^:.u^i./..,r^rfit). 

"- ;— i vic^ Muitm&m], 

Maiieli*. -y and Philoso- 

phH^l ,>.. ,.. ,,, -:..:,>rptf Street). 

^ ■ ■ „, iMechamct- Ijutihtti&H, 

JkimdStrffii), 
NewcasitUj^upon-Tyne {North qf Ens- 

land InetUuie of Minino Bn^ 

0?er Dittwen {Free P^lm JMrary). 
Oiford ( BodUmn Lihra ^f). 
Strotford, near Mautbester (Me^ia- 

Swindon, New (MechanicM' ImtUi*tfi), 
TamwortTi {Library and Evading 

Moom, Gmr(f^ Slre«t)i 
Yarmontb, Norfolk {Puhlia Zibrani, 

South Qu^m). 

British Coianies and Foreitju States. 



Umted StJitci.— American Society of 
CiTiI EnirnicerH, yaw York- 

— — Industrial Univorsity 

Champaign J Ulinola. 

- Mechanica' Inatitute^ 



Ban TraneUco. 



Mercantile Libmrr 
PittsbmiEb, PonmjI- 



A&aocifltion, 
Tania. 

— rz T ^^\^ Pellowa* Libmrj^ 

Asaociation, Eon Fmntrfsoo, 

• SmithHonian Insti* 

College. 



tiitej Wo-ihingten. 
— — WabasJi 

CnwfordBrtUe, Indiana, 
—r — ^ — ^Yoiinw Me«*s Obris- 

tian AJB^ociation* Scranton, PonnsTl- 

vaaifl, ^ 
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PATENT OFFICE MUSEUM, SOUTH EEXSINGTON'. 

This Miweam Is open to the public daily, fre« of cbaige. 
of fldmifigion are m follows : — 

Hondajs, Tueadajs, and Sstardays, 10 A.si. till ID I'.m. 

Wednesdays, Thursdays, and Fridays^ from 10 a.m. till 4, 5» or 
6 I'.M., according to the season. 

If any Pateotce abould be aesirooA of exliibitiDj^ a model of Kli 
mTention in London, be may avail himBelf of tbii Museam^ whtcb hfts 
been YL§ited Kince Us openliig on the 23 nd Jane 1&57 by more than 
3,766,000 periiotis. The model i^ill be feceivtd either as a gift or Lo^n i 
if deposited as a loan, it will be retnrned on demand. Before sendiag a 
model it h requested that the «ize and description of it sb^ firtt be 
givea to the Soperiotendent of tbe Patent Office Muaemn. No chu^ga 
is raade for the exhibition of models. 




GALLERY OF PORTRATTS OF INVENTORS, DISC30- 
VERERS, AND INTRODUCERS OF USEFUL ARTS.^Thii 
Collection J formed by Mr» Woodcroft^ and first opened to public Tiew 
in 1S53, U now exhibited in the Patent Office. 



Presentationi or loans of Portrait j, Medallion g, BnsU, and I 
in angmentatioQ of the CoHeetion, are solicited. They will be dnly 
acknowledged in the Commissioners of Patents' Journal, and included 
in the next edition of the Catalogaei., 



All commnnicationa relating to the Patent Office, Portrait Gallety, 
MnBeum, or Eegi$try of Design?, to be addregfted to B. Woot>- ! 
c:boft, Clerk to the Commiasioners of Paten tBi Saperlntendent of tb« 
Patent Office Mueeum^ and liegisirar of Designs, at the Patent Office 
25, Southampton Buildangs^ ChaQceiy Lane, London, WiC, 
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Abridgments of Specifications- 




A. 

ru. Sea Music, 3t^» S0. 
ritieuts* jSff Fifp-arm»,Ae^lO. 
lid, SBeAciil*,40. 

Seff Steam en- 

8m gtcam eul- 

,^ 

I pit, of tit{»im i:iiKiiio». 
engine, 4ti. 
blocks. pSw Waifht*. Ac, 9. 
I, dectaric. See Elwlrit'ity, Ifi* 
H, HK. fi!w Gjmi. 17. , . 
. Sis* PhotographyaOi Books, 

JS« Ad(b» Ac* 40. 

k Sbfi A^idii, &e.. 40. 

tinit4 Bm Metals, kc„ 16; 

, kc^ «. 

fie* Metttlt, 



S» 



I. 



followiug is tt KEY to the dasees already pubVblied. The 
I refer to the list of Abridgnjents on pages 5 and 6, where the 
ifij prices, &c., are given : — 

Balls* S'^Toys.Bl. 

Btttidii Hiad boltM. £k0 Wearing appa- 

it?l. m. 
B«rium. Si9 Acidic Ac, 40. 
Buvmcters. S^ Optical, ±c*^ 7& 
Barrels, 7*. 

Batytii. ««• Acids, Ac, 40- 
BiLthi for medical use Sen ModiemCi 

Bayonets. JSm FLrc*tirras> Ac, 10. 
Bsaocms^ S&e Harbotirw, &c., 77. 
Boda And bodsteads. il^^ee FuTDiture. 

38. 
Beda and bodstcadB tor invnlids. S09 

Medicine, &c, t25 ; Fu mi lure, 39. 

Bcll<>ws. .^ff Fuel, 30, 

Bill ianl h, Sife Toy 3. Ac, 51 . 

B jsc uits. Sec Cook ing, 61 . 

BLscmt ward. See Pottery, £4. 

Bismutfi. Bee Adds, Ae^ 40, 

Bit?*. iS^ Sftddkry, S4. 

Btack i w. &«• Skin r. Ac, S5. 

Bktst [iirtiacieB. ^'ee Iron, aud steely B j 

Fuel, SIX 
Bleaching. Ac* 14. 
Blinds. S«s Furniture, S9, 
B ilnds, Tentiliitiug. See YoQtiliit ion, 

B I f kck B, jS^w HaisiinjCf ic, Si . 
Book. iSre Weari nif aiiparpl 'Ml, 
B t*3it*bviilding. *St?ti S in p-bui I ding* 81 . 
Bwta, laising and lowering. Sre 

BaiHitii?, ifec.> 31; MmtEi, dtc^ 73. 
Eoikr pluteM. .See Iron and Kfceel, B. 
Boilers of ^kiun eogitivii. ^SNCvSte^iD 

cn^me, *e. 
Boiler tulMM. jS'm MetaUio pipes, 70* 
Bolts. See Nnilfl, Ao^, 68. 
Bolts. /Sh? LockM, Ac.fjfl. 
Bonnets and boiinet. bodies. See 

"V^^eBTing appnrel, flS. 
Books, Ac, 4^ 

Boot-elcimine tnaohittcs. See Brush- 
ing, &7. 
Bomric acid. See Acids, 40. 
Botllinir. See FrejMirinp, Ac, cork, 

Ac.,G«. 
Boie* for pen% lead^i Ac Sfe Wri- 
ting, 87. 
Bnoe^. Bee Wenring apparel, 06. 
Bmid. SeelMne^Ac^m, 
Br&kc«. fS'eyf O&rriiigiM for raHwajrs, 

46; Steam-engine, 49 J Mining, 71. 
Brass, See He&ls, Ac, 18. 
Bread-roakfng, See Cookinff, *c, ei. 
Breakwaters See Harbours, ibc^ 77. 
Breiuit-ptates. Sm Fir&Amis, Ae„ 10. 
Breeches, See Wearifsg apparel, flS, 



|m. S!ee Acids, Ac, 40.» 
Imtk. fiwAclda,Ac.,40, 

See Fire^rins^ Ac, 1 0. 

Dctcrii. See Opticnl, Ac, 7ft, 
T\g furnaccfl. See Fuel, 30. 
^tc furnaces. See Fuel, SW, 
dj, ;jte Metak, Ac, Id ; At^ids, 

ets. See Bnd|^!^ Ac, M, 
&* Bridtfca* 36, 
plates, roliing, S<» Iron And 

plateqi sbapingt ^^e^ 8Mp- 

. £^0« Mi^tals, Ae^ IB; Aetds, 

add and at^cnlouii odd. See 



ments^ Ac, S4. 
iiiatrumenU, See Opti- 






ftillctrws, and nilc-boicn, lor 
fly tarriflges, Ai:*,, ^iff Carriaipres 
kdwa^^Sfldt Stsun engine, 44K 

B, 

Hlabies, See Toys, Ac^ 51. 
mfSee Etusing, Ac, HI, 
fir «p(r Aeroiittutlca, 4L 
js, l^^% j>Se« Toys, 51, 
17 
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Brickfi and til^ 22. 

Bricks, veiitUatui)?. See VeiQtdktIOD, 

&a. 
Bridgpg* kc, R0. 
BroHime. iSstf Acids, &n.> -UK 
Bru&hes for artists. ^SW ,irtiatfl' in- 

Btrunicnts, B4; BruiViijijr, U7* 
BniMliifi^^ &c» S7^ 
Buffer** Bee Ckrria(i;^, &c, for rail- 

Buples- .V^ Music, &c.t Mv 
BuHet'niiikli)^ nuicbiu^. ^^^ Fii^ 

arms &.C 10. 
BimH!s* ^?fie Preparing mid cutting 

cork, 5B. 
Buoys. See ETiurbours. kc, 77* 
Bitstlea. ;S(M Wearing appall, W, 

C. 
Gibb stopiwjrs. *aw BuisiMif, ±o., 111. 

Oadmiuin, Bee Add^^ kct M« 

Oaf eftt minerd ' sjiJety* -S«? Mining, 7 1 . 

Caisaons. See Hftrbouw, &c., 77, 

O&lciiihw fiimacea, jS'd^ MetiUs. &o„ 
18; Fuel. 50. 

CMdnm. See Acifls, &C, 4n« 

Ciilmiliititig macliinea. JSee Optical, 
ic.< 7«* 

QuncToa. See Photoftmpliy* 1», 

Canal uavigmtion, See Marine pro- 
pulsion, 9. 

Canob. Sfifi HarlMnrs. &«„ 77. 

Camilea* iSk? OiJj*, &c., 27- 

CandlestickB, -^'■v- L ri ni i n, &c., 44 

Cannon, Sf^e '■ ■ ! iJ. 

Canvas. 5if!^ ^' 

Capea, SesVi'i irel^ «B, 

Caps and cap houi^. ^'ee Wearing 
apparel, 6ti, 

Caps Qud capaiil^. S^ PrepariiiFf and 
ousting oofk, m. 

C Apstam* See Baisin ^> Ac., 31, 

Carbon* jffwr Adds, &e., 40, 

Carhonie acid- Sife Acids, -40, 

Card ca309. *?i!?fl B'Hjk^, Ao., 43. 

Cardnig »>nKinej5, *'f4"^ Spinning^ 2S, 

Cards. *^m Paper, 12. 

Ganiai^e lampa, JSce Lamps. 44. 
Carriaj^es for guub, See Fironarms, 

Ac. 10. 
CanWfes for invaUdsH, S^ Medicine^ 

CamftKes, A(5., for railwaj'B, 4Ck 

Oartridgea. .Seo Pire-i*rnia, Ai?, 10* 

CartridfftiSt mLriBr'a. See Mining, 71* 

Cask stands. JSee Ctvnka,74 

C^fiks 74, 

Casting inp:>tals. See lUiah, Ac, IS. 

Castotis. SSee Furniture. 39. 

Cattle medicine*. Se^ ParrieTy, Ac, 63. 

Coment, btri-^li mokfir^a. Ses BFuabing, 

57. 
Ceil t rC' T H-wi rd h . iS', ^ S Ijcti ng, 79, 
Cm- ■ ■■■■ --IS, Ac, 6»* 

0^ 
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Ohambct utensils. SmW^k 

Cltaiideliera. i^^LAmps, Ac^ii 
Cheese raaklng. See Milkiujf, 4c , ;2i ( 
Chemisea. ^ei? We&iit)i?&p]»it9«^ 
Chenftle, See La*se, Ac,, 20, 
CliCiis. ^TiwToyt. 51. 
Cliimiie|i and Chimnej lopa, # 

Cliitsnejs sweeping. ^/^ Bmsliliffiff' _| 
Chinflwwe, ^ef Pottery, 24. 
Chlorine* iSee Aeids, Ar*, «), 
Chmmimm, Sw Acids, &t\, 40, 
Ohlarnlng. iSSee Milkinfr, Ac, 73- 
CigAm ciguFBUefs zuid cigar lioMuni' 

SftfTobflfco, 42. 
Cin d^t sifters. (^<9e Fuel, 30, 
Cistema. jSw Hydmuliea, 52, 
Citric acid, Bee Acidii, 40, 
Clasps and *3l ipa, S^m Wii tior. Ac* IT* 
Clinom^tcrfi. Bee Optical, Ae., 78, 
Cloaks. JSee Wmring apparel 6>B. 
Clocks, Bee Watchta, A«%| fl, 
Cflfll BOQtt|<^ Bee Fuel, W). 
Coating metals. See Metals^ Ac, IS ; 

Plating, ic, met&k 23, 
Coata, See Wearinir nppareL SB* 
Oabftlt, Bee MotaiR.l»i', Acids, 

40, 
Cocks. See Hydraulies* 32* 
Coffer dams, 5'«i BddK^, S6j HsJ* 

bout^ Ac., 77. 
Coke ovens. Bee Pnelj 30, 
Oo1l4U& Sb€ WeantiK appftfelt P. 
OoUara tor bonfies. Be^ Saddjipfy, W. 
Coloura. iSm Paint>a, m. 
Colotuis, artists'. Bee Artiels intts* 

tttentft, &c^ e4. 
Combing machines. Bee SpJnniJitr. 

Commodes. ;Sc»FtirnitiiT^aOjT\'»ttr* 

doaets, Ae.« 63. 
Cr»mpasa34J, dmwin^. ^ee Optic»iAc.t 

7fl. 
Compusses, tnaimetic. 5e# El©etrtflit?'i 

15; Optical. Ac, 70. 
Compassos^niftriiiBrs'. jSi'a^ Eliootricitf „ 

15 ; Optical, Ac, 7^, 
Conpertinas. Bee Muaio, Ac, S€. 
Condensers of steam engines. Stf 

Steam engine, 40, 
Confectioneij. See Cooking, Ac, W- 
OonTHying ^ater. Bejf HjdrauJiP*. 

Cooking^ Ac, Bl. 

Copper, See Metnfst. 

Copper Glides, Ac . >\0i. 

Copying presses >> ., J<*. 

it7- 
Corkcuttlng, Ac, ©6. 
CorkBcrews, S^ l^eparing and (^ 

ting cork, 68. 
OoTOBtB, Bee Music S«- 
Cots and cradles. See Pumi cm*, il 
Cotton gins, See S^ii nmng, 2S, 
Couches, Bes Furniture, S», 
Couplings for tubes. Bee JletJii]"" 

pipes, Ac, 70, 
Cmb-wincbei. ftteam. Bee B^iu^ 

Ac, 3L ; Steam engine^ 40L 
Ct6.i;i«», 8ea Bdifsing, Ac, M. 



I 




, hydnalio. See fiaising, &c., 
[ydnolioB, 88. 

■team. See BAiaiag, &o.j 81 ; 
1000110^40. 

u See Wearing apparel, 66. 
9. See Artists' lostruments, 
A. 

B and cn^oQ holders. See 
3m, &o„ 87; Artists' instru- 

. iS!0»To7^&c,61. 

9M. /Sw Wearing apparel, 66. 

i • needles and holders. See 

168,45. 

b. iS'tfd Toys, &c., 61. 

ig machinery for iron ores. 

Ton and steel, 6; Metals, &c., 

es. See Fire-arms, &c., 10. 
smbs. i900 Saddlery, 84. 
18. iSKstf Furniture, 39. 
en. i9«e Acids, 40. 



See Harbours, &c., 77. 
t^f . See Medicine, 25. 
C8. See Raising, &c., 31. 
;m, steam, ^e^ Aaising, &c., 81 ; 
a engine, 49. 

See Writing, 87. 
ting signals. See Railway sig- 
88. 
apparatus. See Baising, &o.. 

See Harbours, &c., 77. 
See Toys, 51. 

wrings. See Hinges, &c., 59. 
ur mines. See Mining, 71. 
nles and pipes. See Drains, 

and sewers, 1. 

its and draughtboards. See 

m. See Wearing apparel, 66. 

flti^ 8team. See Steam engine, 

larboars, &c., 77. 

ur- iS^BAising,&c.,31; Har- 

I*, 77. 

u jSi90 Music, &&, 26. 

cks. See Harbours, &c., 77. 

'. ^S;e0 Bleaching, &c, 14. 

Ameters. iS^^ Optical, &&, 76. 

E. 

closets. See Waterclosets, &c.. 



/8fee Pottery, 24. 

See Artists' instruments, 54. 
tAtjt Ac., 15. 

ikments. i^^^ Harbours, &c, 77. 
idflving. <S^ Sewing, 2. 
IB travelling railways. SeeMda 
OODotion, 7. 

ypes. See Paper, 12 ; Writing 
mnentiL Ac, 87. 
iting* iS^Harcours, &c., 77. 
888. iSM Toys, &c., 61. 
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Explosive compounds. jSm Fire-arms, 

Ac, 10. 
Explosive compounds for blasting. 

See Mining, Ac., 7L 



Fan blowers. See Fuel, SO. 

Fansj rotary. See Ventilation, 52. 

Famery, &c., 58. 

Fats. /8fe«j Oils, &c, 27. 

Feeding bottles. See Medicine, 26. 

Filters. See Hydraulics, 82. 

Filters, su^r. See Sugar, 48. 

Fins, steering. See Steering, &c., 76. 

Fire-arms, &c., 10. 

Fire-arms, toy. See Toys, 51. 

Fire bars. See Fuel, &c., 80. 

Fire.grates. /Sm Fuel, &c., 80. 

Fire-proof depositories. /S^ Safes, &c., 
64. 

Fireworks. See Toys, 61. 

Flageolets. See Music, &c.. 26, 

Flesh brushes. See Brushing, 57. 

Floating docks. See Harbours, Ac,' 77. 

Flues. SeeTaehSO, 

Fluorine. <8tee Acids, 40. 

Flutes. See Music, Ac, 26. 

Fog signals, ^c* Railway signals, 38. 

Food, preservation, 4. 

Fountains. See Hydraulics, 82. 

Frills and frilliugs. See Wearing ap- 
parel, 66. 

Fringe. See "Lace, Ac, 29. 

Fruit-cleaning machines. See Brush- 
ing, 57. 

Fruit^ machinery for paring, slicing, 
Ac. >8tec Cooking, Ac, 61. 

Fuel, 80. 

Furnaces. See Iron and steel, 6 ; Metals 
and alloys, 18 ; Fuel, 80 ; Steam en- 
gine, 49. 

Furniture, Ac, 39. 

Fusees and fusee cases. See Tobacco, 
42. 

Fuses for firing blasting charges. See 
Mining, 71. 

G. 

Gaiters. iSf#0 Wearing apparel, 66. 
Galvanic batteries. See Electricity, 

15. 
Games. See Toys, 51. 
Garters. See Wearing apparel, 66. 
Gas, 17. 
G^ engines. See Air, Ac, engines. 

62. 
Gasometers. See Gas, 17. 
Gras stoves. See Gas, 17 ; Fuel, Ac, 30. 
Gas tubes. See Metallic pipes, 70. 
Gates, dock. Sed Harbours, Ac, 77. 
Gates, lock. See Harbours, Ac, 77. 
Gauges, air. See Ventilation, 52. 
Granges, steam. See Steam engine, 49. 
Gauges, water. See Hydraulics, 3i: 

Steam engine, 49. 
Girths. /Ste foddlery, 84. 
Globes. iS^M Optical, Ac, 76l 



GInbeH for lampB. Sfe Lampa. 44. 
OloveBw Sflff wearing appm^l. fi^. 
6 old. JSe0 Mi^tal^ &e^ Ui Acida, &c., 

GTOphompteTs. J^ Optical. Ac, 70, 

Graving docks. See linrliOUTS, *c-j 77- 
Qf'id'iTom for ropRuing skips. ^*e 

Hnrhoiirs, Ac, 77- 
GmomiiiK horses by inacliiiiueiy, 3es 

BruHhiPifr 57. 
Guttata- S-Be Music. &c^ Sfi- 
GunboAti. Sta Sbiii-biiildiTiic* £1, 
Gunpowder* iSm Fire-armSt 10» 
Gv^tt[l-pfMThfl. S&e lodii'rubbar* W* 
Gutters. See Dmins, 1 : Eoada, W. 
Gjnamstics, ^m Medicine, Ac, *5 i 

'Tojii, 51, 

H. 

Habits. *Sei; Waainfi; apparel, 66, 
Halr-briiatiinK machine ry. N^e Bruih- 

inp, a7t 
Hmr oloth. i%rfi Wenvmi?, Stt. 
Hair pins. S<w Kfipilles. &«.* 45. 
Hammtra, steittn . Sm Iron and steol , 

6i Steam engine, m 
H^TOmticks. i*?** Fnmitupet S9. 
Harbtptira. At'*.77. 
HnrtiioniumB. Spf Mnaic feJ^ Sfl- 
Harness. *Vee Safldlerr* 34 _ 

Hbt]** *i"t* hiurEsicbords. jSwrMnaic, 

Hnjfsoclt^, >5*w Fumitnre, 39k 

Hata, but bands, and hftt .boxea. ^*"a 

WfJliriiiB apparel, es. . 

Head covennfra. 8ee Woannff ftp* 

pareUes. „ « . . 

HectUnf^ machine*, JSee Spiniuiifr, 

2§ 
Hel ioKraphy . See VhoUyi^mpbj, 19. 
Helmets, *?f^ Firc-arms» &c, 10 ? 

Wearing apparel , 85. 
Hides. See Skim. 55. 
Hinges and bingo joints. Sfl. 
Roiits, Sep Bflisini?, &c> 31, 
Hoistfl, ate*in. **^i!w Rabhig, &c^ 31 j 

Bteam-enirine, 4&. 
HoTiii. Sse Music, &C, 2fl. 
Horso inedidnes. hSc*^ FarneiT, 53. 
Horse shoes. ^<?fl Famei-y, 6;L 
H oaiery . See T^'earinK apparel . 66. 
Hosmtals. See Medicine. Ac* £5, 
Hydmnta. See HydnitiUcs^ 52. 
Hytimdics. SS. , ., ,^ 

Hvdrochloric OjCid. ^S'es Acids, 40. 
llVdrocyanic a^jid. &Vc Acida* J^ 
Hydrogen. 5p^ Acids, 4((. 
BydTO-pmpulsiou. See Marine pro- 

TTulaion, 5, ^ . * -. 

Hygrometers. See Optical. Ac, 76, 

I, 

Indi»«niT)her, 10. „ «^ * 

Indifr-rubber horse-*boe*, BetYtt^m- 

In:k jwad inkstands, flfr^f WHting, &c.» 

^* 
Jn*tr to eori?, ^tf ElectncitT . l&. 
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Inmliil liodstf^ds. See Medicine, ie, 

S«; Fiimitnm, 39. 
T CKlinc. Se0 Aci ds^ 40. 
Ironand stwl.e. 
Iron oxidi's. Ac See AeidJi Ac^ 40. 

J. 

Ju¥s, bydraulle. Sl0# Hydraulics* 

Jaok^ roaHtinif, SW Cooldnj^, ei« 
Ji»:ka, scrpv. *S^ Rmi&ing, Jbc, SI. 
Jackets. ^5^ Wi.'flriiig aptiurel, &L 
Jacquanl marliincs. jSee WeaTinir 
SO; Lucetg0; 

K. 

Knlei(lo»co]iea. S^ Optical, &e,, 76. 
K w! s . si 1 dinf . S/rti Steering* 76* 
Kciffs. See Caaks» 74. 
Kiins. See Bricks atid tilcii 2* ; Pol* 
tery, S4; Fue],m 

Knapnui-k^. ^Vpi"? Fire-arm^, ^.*I0. 
Kneading mnchinea. Seo Cooking, iStc., 

61. 
Knifo clcanprn. See BruahinKt ST. 
Knitting machines. Sf^ Luce. 28, 
Ktinba. jSpp Piimi tut^, Ac,, 5W ^ Lookn, 



Lai w?ls, ^fti "Wri ting* &c« ST. 

IjtLCf, Ac. :!y. 

Lampbiack. S'cfi P&ints, ed. 

Lamps. Ac, M. 

Li^mfM, cooking. See Lumps, 41; 

Cooking, fll, 
I&tcbe^i. Se»hatiks,A^^m. 
Launching veisitla. See Ship-buildt' 

inK. 21. 
L&if i. jSm Metals, Ac . t ^ 
I^cad tor paints. See Kuiiita, SO. 
Law*, oxides. Ac. S&e Aciib* Ac, 40. 
Jj^ther. See mawi, ^c, 55. 
Leo bonrds. Sefi S ieorin*f . Jfcc, 75. 
L^gglnBs. S^ 'W6«rin^ aiipar^el, iO. 
Lenaes. i^t^^ Optical, &Cf 7fi. 
Ticvels. iSift*f Optical . &o„ 7fl. 
Lifts. S«j# Bai^npr. 81. 
Liftsi» stoani. Be^ Eai^inif, SI : Steuu 

enjBdne. 40, 
Lii^btboiise lamps. Sc^ Lampi, 44. 
Li^hthonsca. See Hiirb<>nra. Ac*^ 77. 
Lighting HI inea. 5'e?# Mhiiuff* 71. 
Limha, artiflciaU Sea Medicme, Ac»J 

2S. 
Lime. Si's Acids, Ac. 40, 
Lime light, Seti Lamps^ Ac 44. 
Locks, Ac, 60. 
LocIls. canal, Ac. See HarbouJTs, Ao«l 

77. 
Locks for guns. See Fire-arma* 10. 
Loconicjtion, aids to, 7. 
Locomotive ^ttiflm aLrnagea. See , 

Btcwn etifrinc 49. 
Logs. S&e ii ptical. Ac ., 7fi. 
LooMng-i^laftaes. See Fumitun, 31 







iiring appamtuu. Ses Bakiugj 
Ijozengea» Se0 Medicine, 25 ; Cooking, 
hubriciuit^. See QI\b, &.c,, 27. 



M. 



Bteei 



I Mast 



If a^biiie needles. Sua NaMlea, 45, 
Mafd^ JLflJjteriiB* See Toys^ 51* 
Mfl^QfiHia. See h.crlds, &c,, Jfi. 
M a^ifiJT urn, ^^ Aci tlfl^ &Ck, Wh 
Mi^gnetiim. See Eletitnoity, 10. 

MttTiK^f B. j^i?« SaddJeiy, &o.r ^< 
Mftuglinp nuwhines. Sag Blea^sliing, 

'" uitoM writem S^^ Writinf, 37. 

noeuvTiriK ships nnd vessels, S^^ 

'"Bteftring, *c., 7a. 

ilaAkilk^ and numtlcs- ^fftf Wearinjc 

HiOfiiic onfrtuea, See Maiian proptil- 

sian, & ; j^tcnm engine, 49. 
Huine prqpuJaiou, K. 
Mttrliiera' com^mssea. Se^ Eledricitj'* 

Maflt44, 4c, 7a. 

'fathcniBiticfll juBtrumenla. *S!ee Art- 
ists* iiiBtrumoiits i 54; Optical. &c., 

Jfattresace. See Furniture, 3». 
Meat serwti& See dxMng, 61. 
M^dieiiiijLf Ac, 2&, 
MBdicinc\ horse and cattle. See Far- 
riery, 63- 
Memorandum boolM. JSm Books^ 4S. 
Mercury. See Acids, &3., 40, 
Metala and alloys, 18, 
MeMiif^pliLtiuK. &c., aS. 

Ratals, ^pamtitig. .^^ Metala, Ac, 
IS. 
eteomlogical instruments, ^e* Op- 
tical &c* Te- 
eters, gaa. ^Siw Qaa, 17 , 
t te r^. w»tu r. Sea Hy draul ics, 32. 
icrometera, See Optleal, Ac, 7e. 
Microscopoa. Se^ Opticalj *0„ 76. 
Milkiui^. *C, 72. 
MillH* P*int. Ses Painta* 50. 
Mins,BU£:n^. ^M6u^r,4a 
Mills, water. Sea Hy<Jruulicfi, 82, 
Minciup unuehines. ;S<w CookiTig, 61. 
Mil] era lamps. Se& Lamps. 44. 
Miue^. vuiitilatinjs. See Ventilation, 
i 5S. 

Mining, &.C., 71. 

Mittaua, Sm Wearing apptirel IM. 
I Motive power. See Hydraulics, S2j 
I gteam enMnc, 49 ^ Air and pcaa ou' 

L ginea,ei. 

HHIouldBt Hogar. £1^ Su^iiir, 48. 
^^Kuffs, ^Se» Wcttrin^ apparel, e5. 
^^■nloff . See ipinniiiK, 2S, 
^^^Bumtic tidd. ^^^ Acidi!, 4<). 
^^Ku9id ^id mnai(%l in$tninijeiit«, £3. 
^^Buaic standtf. >$f^MnHic,&c^m 

g ■ 



Nftilsi &e., 58. 

N»j]s, liDrse-alioc. See Farriery^ 53; 

Nails, 58, 
Nnuticdl instnimonta. See OptitaJ, 

&f., 7tf. 
Neckties. See Wearing apparel, 6i5h 
Noodle caaea. Se^ Sewhigj ^. 
Neeillea ftnd pins, 46. 
Netting, 3eettui/^,&c^^m 
Nickel. ^« Metala, ^c„ IS ^ Adda, 

Ac, 40. 
N i tre. See Acid^, 40, 
Nitric acid. See Acids, -lO. 
Nitrofron. Slee Aoidft> ir. 4i). 
Nu^bafitsj. iS'-ge Suddlery, 3 K 
Kuts. 5^*?^ Nails, Ac., 58. 

O. 

Oara. (Sas Mariup propidHion, 5. 

Octant"). See Optical, Ac 76, 

Oilfl. &r.. 27. 

Optical, &iG^ ttitt7»metitis, 76, 

Ortiriance. ifiw Fir&4Urrai, 10. 

Orpana. S« Muslci» Ac, S«. 

Ovens. Sep Fuel, 5fl. 

Ovons, bokera". j^<fi« Fnel» 30; Oook^ 

iti^> 61. 
OverallB, See Wiring apptijrel, fifi. 
O V ercofits. See Wearii ig app&relj 68> 
Ox&lic add. iSm Acidit, 40. 
Oxides. ^Vep Adds, &<■., 40, 
Oxygen. Sm Acids^ &c., 40. 

1\ 

Packing tor piHtons of steam engii^ej*. 

See Steam engine, Ul, 
Piwldlo-wLeuli. Se& MHrinu propul- 

ilnn;, 5. 
Paiiiti, Ae., 50. 
Plants for artists. Bee Artists' instm* 

metitfl, Ao.j 54 
FtOLtakKtuiL Sm IVearing mpparcl m, 
P^^er, 11, m 
Papc^rhan^ng^ Sre Pap«ir j If ; PHnt- 

iiip, 13. 
Bapier maclifi. J^ Eaper, 11 . 
PaTTLcbnifH. See AepfwftuticB, 41. 
FfuaiiolH, i^£^ UmbruUiut, 47. 
Faateboard. See Paper, 11, 12. 
Paving. See Eoads, 35. 
Ptsat. S« Fuel, SO. 
Pedometers. See OptkiiU Ac, 70. 
Pencil cases and jholdens. S^ Wri* 
Un|f, Ac, Wti ArtJits' hi»truu]oiit»< 
61. 
Pifticd eases, iKJxea t^o hold leadbi foi*. 

-Sf*< Writiog,&t»..37. 
Pens nnd jK-nholdwa Sfe Writinif, 

m*.. 537 \ Artists' iKstrument"*, &». 
Pons, \yo%m for bol di ng. See Writing, 

&e., 37. 
PeriJttual uiotiDfi. ^<w Hydmnties. 

aa I Air, Al\, pnjrines, 6S, 
Pr^ttjooalH. See WrariiKE apparel, flfl, 
FlienEikistfHi<'OTK«. See PhMcigmplty, 

lU; Oif(in^LAc.70, 
PUijLue.m4. See K)diSA,WV, 



Pliiloscii^liical iaalrumenta, ^es Op* 



1 ^tfirAddjt^^, 
Sec Acids^ Jtci^ 40. 



PianoJortfl^ See Musit, &c,* £d. 

Picture f raDie». jSk? Fiirniture, 30. 

Pjors* See Ilnrboiirs, Ac., 77. 

Pile lirivera, atearn. ^SaelSttaim en- 
gine, iO ; HofbourSp &c., 77. 

Piles, jSwj HnrboUTB, &o., 77. 

Pins. ISse Needfes, Ac-, 15. 

Pijjea, See Tobacco, 4^. 

t^pes, drai n . Se^ Drains, 1 . 

Pipet mctalliri. Sre Metullk pipois, 70, 

Pistols. ^1?ei? PireHirms, 10. 

Pliitons of atfsun endues. See Bteaxa 
eoxine, 40. 

Pit cmiua j^^ Mining. Ac, 7i. 

Plaiting. See Lace, ^., 29, 

Plating" metals, 23. 

Playiutt csTih, Sf r ToviJ^ 51 . 

Plttdib levels- iJS:c„76. 

Pocket books, i^i. 

Porcelain, *SV. . I. 

Portfolios. Stm Book^' i5. 

Portfolios for music, S-sfi Mmie, £e, 

Potash. rfS^ Acids, ic, 10. 

P^tAsdam, ^ff AcidH^ &!>,, 40, 

Pottery, 2 k 

PttttdioH for tobacco* Scs Toliacoo, 

Powiler (lasks. iSSe^ Firc-anna, &c.j 

10. 
PowGtloomB. ^afl Weavtiitf* 20, 
Pi^ssei^ hjdnmlic -Se® Hydraulica, 

PiintiTia fabrics, yanut, 4c. ^» 

Bloaching, Ac., 14. 
Prlnttng, typogmphlo, Ac* 18. 
Projectilea, See Fire-amis^ &<i., 10, 
Propeller*, See Marine pf opulsfon, 5. 
Propulsion, mfixine, 5. 
Pnissic Bjeid. See Aciils, 40. 
PaddUng ftimafsa. See Jjvn and 

steel, (J; Fuel 30. 
PnK inilb. Soe Bricks and tikjj, 22. 
Pul Ip>',s . fSi't^ Eaising , Ac,» 31 . 
Pninps, See BTjdTniilics, 33. 
PumjiH, steam. ^6e Hydmuiieu* S2j 

Sk-ain eiitfine, 4^. 
Pnnlitis, Sm Veiitf lation, 52. 
Psirifying water. j^erHydmnlics, 33. 
Pyfometers. See Optical, Ac, T6, 

Q. 

Qundranta. Si^e Optical, Ae.j 70. 
QimrryinK, See Mining. Ac, 71. 
Quays. See UnPl*our??, Ac, 77, 
Qaiuinc See Acids* ABr. 40. 

aetfcfi. S^e 8h i jKlmildinff , 21. 

Bni^ — "'•'■■ ' *i ?a. See Omrutg^ A*^ 






ACiSS. 




EAising (md loweiring ahips' ,™™ 
j;ENf Boiaing, Ac* 31 j Mas^ Ac, 7^ 
Bailing fiMps for repainnjr. Jm Bhfa 
bujliflng, Se,, 21. ^ 

Bala nig wat^^r. fifep Hydraylicsi^ gg, 

EflngcH, cooking. ;S'<tfPuel^30; Oool 

iriAT, ftl. ^ 

Bed€«?toris. See htktnps^ ^L 
Eci^noint. ^^« ilurbouiii;, Ac, 77. 
BtsTiiriit irs. ^V-c Bfedldtm, Ae., gJL 
^ '". '5i?^ SqgaF, 4B, 

[lUTiaces. JSm lion w 



Elvets. *?f=^ :^ 
Eond SiWiH TH ! 

Bo;..-; r r,\:': 
Bfn-k 



r3. 

:lung, 57. 



- ^' '.■ CfMjkJng, ex. 
1"3' !irma,Ae,lO. 
Eocking eluUTs and horses. Sae Toj^ 

Ropes and bands for rnlne^, Sm 

MininK, 71. 
Kouf^lunjit iitirees. ^se Pfljrjcpr. SS. 
EudikrK. &* Stawing, 7fiL 
BidHcti and rufl^. Sm Woariu^ &i^ 

pareli «3iiL -r* i- 

Bnlora and ruling mttchlnoft, Se^ 

WritinLr, S7% Artists* iEBtnimonij 

S. 

Socks. See Weaving, 20. 

Siwiabry. Ac, Sk 

Safes. AC:^ 64, 

Safi^tj 3Amp9. SCf^ Lampf?, 41 

Safety valves of steam boiZeim 6to 

Stoaiu GSiiiinp, ift. 
Sftiis. Sep I^Umk, ACj 7S, 
Salt, com ; ^' - \ oiils. Mi. 

Saltpeti' J4h 

Salts. A ,,.^11, 

Scales. :r>r . ■ ii i li > ij I if , ^e^ ;ll 
Screens. Jse;^ tfumiture* 30. 
Screw pmpc'ller^ lor cai^lagep mtA 

B^ric'ultuml bupkuietita. S^e AiiSi 

to locomotion^ 7, 
Scrow pivipellers for ^bips, JBe$ Ha* 

riiie propulsion, 5. 
SoiX'^r'*. jS'i^ Nnils. Ac, 58* 
Sea walls. See Hntbours, Ac, 77. 
Soiling wax. S&e Writing, Ae, ife. 
Semaphore signals. -Stoe BnilimT <to»' 

noJs, 3S, 
Sewei*<s. See Svai^is, Ac, 1. 
Seweia* VBntUating. See VeutiUtltJil* ] 

JSiS, 
Sewinpt Ac* 2. 

Sextauta. ^jse Optical , A€., 7(1. 
ShFMleM, .^.fifl Lfm^p*. *♦, 
Bhv-' ■ ^' ■ '^ rrms, 4c, ID; ' 

Sb;, , Bruiihing, 0?. 

Si la « L - , >^< t i V t'?i ij i] fT aiiparf *l, fltt* 
Sba wlia^ wee vi nff . j^w Woay 11115, 2a 
Shenr lc?ra. Sfi* EniRing. Ac, 3L 



Sbeatihin 
tSherip Wii 

aiiti>bui:i! 



taisi, Acs 1^ 
neiT,Ac„i53* 




fteeringandmanoeuTring. 8ee 

ring, 75. 

ventOating. See Yeutilation, 

J3e§ Wearing Apparel, 66. 
lamps. See Lamps, 44. 
• Bee Electricity, 16 ; Bailwsy 
14,88. 
usid. See Acids, 40. 

See Metala, Jkc, 18 ; Adds. 40. 
I. See Hydraulics, 32 ; Fro- 
Ib Ao.» oorkf 66. 
nacmneai >S!m Weaving, 20. 

i8SMToyi^61. 
to.,56. 

See Wearins apparel, 66. 
lea. See Optical, &c, 76. 
Sm Harbours, ike., 77. 

Sm Harbours, kc^ 17. 
Iff fomaces. See Iron and 
6: Vfftala, Ac, 18; Fuel. 30. 
odamifE boxes. See Tobacco, 

8ee(Xk,Ao.t27. 

See Wearing apparel, 66. 

flw Bleaching, 14; Acids, &c., 

See Adds, &c., 10. 
g apparatus. /S'im Optical, &c., 

ea» iSiM Optical, &c., 76. 
tOMMM. iS'ed Optical, Ac, 76. 

relfl. See Optical, &c., 76. 

1. iSw Tobacco, &c., 42. 

alanoes. See Baising, &c., 31. 

ftnr railway carriages. See 

cei^ &0.. for railways, 46. 

aw Saddlery, &c., 34. 

■ashes. See Brushing, 57. 

•tings. See Saddlery, &c., 3-i. 

or casks. See Casks, 74. 

or music. See Music, &c., 26. 

>. iSJMAdds, 40. 

y. Bee Paper, 11, [12 ; Wri- 

S..S7. 

utting, shaping, &c. ^S'^c 

r4. 

ee Wearing apparel, 66. 

Hers. See Steam engine, 49. 

ttnre,8. 

B;faie,49. 

iges. See Steam engine, 49. 

ns. See Ship-building, 21. 

« Iron, &c., 6. 

■. /S^ Raising. &c., 31. 

ihips and vessels, 75. 

pes. iSee Photography, 19. 

Bee Saddlery, &c., 34. 
Eibrics.. See Lace, Ac, 29. 
, See Wearing apparel, 60. 
, elastic. See Medicine, Ac, 

liken. /S'm Boads, 35. 

». iSfetf Pottery, 24. 

■i& iS'ed Music, 26. 

Aw Preparing, Ac, cork, 56. 

MVnel,30. 

nuk /Sm Safes, Ac, 64. 

Am Adds, Ac, 40. 

. i9lMAdcLB!,Ac,40. 



Submarine cables. See Electricity 

Ac, 16. 
Sugar, 48. 
Sulphur and sulphurio add. See 

Acids, Ac, 40. 
Sundials. /^^^ Optical, Ac, 76. 
Surgery. See Medicine, Ac, 26. 
Surgical instruments. See Medidiie> 

Ac, 26. 
Surveying instruments. See Opticalt 

Ac, 76. 
Suspension bridges. See Bridges, 86. 
Sweeping. See Brushing, Ac, 67. 
Sweeping chimneys. See Fuel, SOL 
Swings. See Toys, 61. 
Swords. See Fire-armSj Ac, 10. 
Syringes. /See Hydraulics, 82. 



T. 

Tables. iSfcd Furniture, 89. 

T ailors* hrons. See Wearing apparel, 
66. 

Tannic acid. jS^«« Acids, 40. 

Taiming leather. See Skins, 66. 

Targets. See Fire-arms, Ac, 10. 
Tartaric acid. iSM Acids, 40. 
Teeth, artificial. See Medicine, Ac, 

25. 
Telegraphs, electric. See Electridty, 
15. 

Telescopes. See Optical, Ac, 7«. 

Theodolites. See Optical, Ac. 76. 
Thermometers. See Optical, Ac, 76. 
Thimbles. See Sowing, 2. 
Throstles. See Spimung, 28. 
Tiles. See Drains, Ac, 1 ; Bricks^ Ac, 

22. 
Tills. >Sfe« Safes, Ac, 64. 
Tm. See Metals, Ac, 18; Adds, Ac, 

^• 

Tinning. See Plating or coating 

Metals, 23. 

Tobacco, 42. 

Toothbrushes. ;8!e» Brushing, 67- 

Tops. See Toys, 61. 

Torpedoes, ^e Ship-building, 21. 

Toys, Ac, 61. 

Tracing cloth and paper. See Artistr 
instruments, Ac, 54. 

Traction engines. See Steam engroe^ 
49. 

Trimmings. See Lace, 29. 
Trousers. See Wearing apparel, 66. 
Tube brushes. See Brusliing, 67. 
Tungstic acid. See Acids, 40. 
Tunnelling. See Mining, Ac, 71. 
Tur])ine8. See Hydraulics, 32. 
Tuyeres. /Sec Fuel, 30. 



U. 

Umbrellas, Ac, 47. 

Unions for tubes. See Metallic pipes, 

70. 
Upholstery. See Furniture, 39. 
Urinals. See Waterclosets, Ac, 68. 



f 



V. 

Yiicaiim pans for sogir. See Sugar, 

48. 
YalTes,air. iSisd Ventilation, 52. 
Valyesgas. /See Gas, 17. 
Yalves, steonL /See Steam engine, 

40. 
Valveg, water. See Hydraulics. S2. 
Valves, watercloset. See Water- 

doset8,63. 
Varnish^. See Paints, Ac., 60. 
Vehicles, ventilating. /S^ Ventilation, 

52. 
Vent pegs and spiles. See Preparing 

and cutting cork, &c., 56. 
Ventilating mines. See Ventilation, 

52; Minnig,71. 
Ventilating railway carriages. See 

Carriages, &c for railways, 46; 

Ventilation, 52. 
Ventilation, 52. 

Veterinary art. See Farriery, 53. 
Viaducts. /S^ Bridges, &c., 36. 
Vinegar. iSSee Acids, 40. 
Violins. i9e& Music, &c., 26. 
Vitriol. /S^ Acids, 40. 



Carriages, 



,66. 
Ac., 



W. 

Wafers. iS^ Writing, 37. 
Waggons, railway. See 

Ac., for railwayMi6. 
Waistcoats. /See Wearing ap] 
Walldng-sticks. See Timbre 

4ff. 

Wardrobes. See Furniture, 39. 
Washing and sifting ores. /Slee Metals, 

Ac., 18. 
Washing machines. See Bleachmg, 

Ac., 14. 
Watches, Ac, 9. 
Waterclosets, Ac., 63. 
Watercourses. <8e« Harbours, Ac, 77. 



Watering roads. i8;MBoads,S5. _ 
Waterproofing leatber. See Skins, 

Ac 55. 
Wearing apparel— body coverings, 

66. 
Wearine apparel,~liead coverings, 

65. 
Weaving, 20. 

Weighing. ^S^ Raising^ Ac, SL 
Well-sinking. See Minmg, Ac, 71. 
Wet docks. See Harbours, Ac. 77. 
Wharves. See Hartioars, Ac, 77. 
Wheels, railway. See Carriages, Ac, 

for railways, 46. 
Whips and whip sockets. See Sad- 
dlery, Ac, 84. 
Whistles. See Railway signals, 88. 
Wicks. iSRM Lamps, Ac, 44. 
Winding drums ror mines. See Bais- 

ing, 31 ; Mining, 71. - 
Windlasses. /STee Raising, Ac^ 81. 
Windlasses, steam. See Raising; 31 ; 

Steam engine, 49. 
Windmills. /Sec Air, Ac, emines, 62. 
Windmills used to propel ships. See 

Marine Propulsion, 6 ; Masts, Ac. 

Window fastemngs. See Locks, Ac, 

60. 
Wure brushes. See Broshing, 67, 
Wood paving. <S^ Roads, 86. 
Wringmg machines. See B teadi in g, 

Wristbands. See Wearing apparel. 

Writing instruments, Ac, 87. 



Zinc. iSfee Metals, Ac, 18. 
Zinc for paint. SI00 Paints, 60 
Zinc oxides, Ac. See Adds, Ac, 40. 



LONDON: 

Printed by George E. Btke and Wiliiah Spottiswoods, 
Printers to the Queen's most Excellent Majesty. 



"Fe^smoryA^^^- 



